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ERRATA 

D  THE  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1904,  AS  PRINTED  IN  SUPPLEMENT  TO  RE- 
FORT   OF  THE  CHIEF  OF  ENGINEERS  FOR   1904. 


KoTK.— The  following  list  indndes  only  errors  of  quftntlty  or  sense. 


Phgt  48.— 18th  line,  for      Corona  Landing,  Ark.,       read       Corona  Landing,  Tenn. 
61.— For  Table  8  sabstitnte  the  following: 

Table  No.  3. — Seagoing  traffic  at  New  Orleans,  La, 
iRfTsls  and  departures: 

Homber.. 2,586 

Tonnage  4,888,825 


iNdpts  and  shipments:  Tom. 

Grain  and  its  prodnoU 748,684 

Cotton 671,056 

Cotton  seed  and  ito  prodaots 251,853 

livestoak 1,488 

Coal 1,858 

Lomber. 849,889 

Iron,  steel  and  metals 27,589 

Grooerfee  and  provisions > '. 614,788 

Oil,  petroleum 168,671 

Miseellaneoas  and  nnelassifled 560,488 


Total 8,285,262 

^Se  1S8.— 7th  line  of  report,  for      100  foot  below  Hickman        read       100  miles  below  Hick- 
man. 
*'  ».-8rdUne,  for      (478  E)      read       (478  L). 
"  2M.— 18th  line  from  bottom,  for      7668  feet       read       7666  feet. 
*'  ff7.— 1st  line  of  table,  5th  oolumn,  for       1,778,000       read       1,775,000. 
"  m.-«th  line  of  table,  7th  oolnmn,  for      1,100      read      1,000. 
"  284.— <2nd  line  firom  bottom,  for      27t«  aeres      read      27A  ftores. 
"  n6.-«tb  and  20th  lines  ftom  bottom,  for       $48,844.84       read       848,844.10. 

17th  Une  ftom  bottom,  for      $76,007.84       read       $75,097.10. 

•th  line  Itom  bottom,  for      $87,876.89      read       $87,874.65. 
"  SB6.-trd  line,  for      $87,878^       read       $87,874.65. 

6thUne,  for      $76,707.75       read       $76,707.01. 
'*  280. -6th  Une  of  table,  6th  oolnmn,  for       88,476      read       25,476. 
"  281.— fnUt  eolnmn  of  table,  for      78^      read      78|. 

Width  of  section  88  for  1880,  for      686      read       665. 
"  W.^lst  line  of  table,  1st  oolnmn,  for      Vanclnse      read      Vaaolnse. 
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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1904. 

Office  Mississippi  Rivee  CoifMissiON, 

FULLERTON  BuiLDING, 

St.  L(mi%,  Mo.^  June  30 ^  190 J^. 

Sir:  The  Mississippi  River  Commission  has  the  honor  to  submit  this 
its  annual  report  for  the  year  ending  June  30,  1904. 

The  act  of  June  28, 1879,  by  which  the  Commission  was  created, 
defined  its  duties  as  follows: 

To  direct  and  complete  sach  eurveys  of  said  river,  between  the  Head  of  the  Passes 
near  its  month  to  its  neadwaters  as  may  now  be  in  progress,  and  to  make  such  addi- 
tional surveys,  examinations,  and  investigations,  topographical,  hvdrographical,  and 
hydrometrical,  of  said  river  and  its  tributaries,  as  may  be  deemed  necessary  by  said 
oommission  to  carrv  out  the  objects  of  this  act.  *  *  *  To  take  into  consideration 
ind  mature  such  plan  or  plans  and  estimates  as  will  correct,  permanently  locate,  and 
deepen  the  channel  and  protect  the  banks  of  the  Mississippi  River;  improve  and 
give  safety  and  ease  to  the  navigation  thereof;  prevent  destructive  floods;  promote 
and  facilitate  commerce,  trade,  and  the  postal  service;    *    *    * 

Under  the  authority  of  this  act  and  subsequent  laws  relating  to  the 
subject,  surveys  and  observations  have  been  earned  on  and  works  of 
improvement  under  the  authority  and  direction  of  laws  making  apm-o- 
pnations  for  that  purpose  have  been  undertaken  and  executed.  The 
original  project  contemplated  the  permanent  location  and  deepening 
of  the  channel  by  engineering  works  for  the  contraction  of  the  low- 
water  width  where  necessary,  the  protection  of  the  banks  against  cav- 
bg,  and  the  confinement  of  the  discharge  at  flood  stages  by  levees. 
These  works  were  prosecuted  with  eflfect  for  a  number  ot  years  in  two 
selected  parts  of  the  river,  known  as  Plum  Point  reach  and  X^ake  Provi- 
dence reach,  and  with  highly  beneficial  results  in  the  improvement  of 
the  channel  in  those  reaches.  But  the  work  done  in  them,  while 
demonstrating  the  soundness  of  the  theory  upon  which  it  was  based, 
also  demonstrated  that  the  general  improvement  of  the  channel  by 
contraction  and  revetment  works  woula  necessarily  consume  too  long 
time  and  involve  too  great  expense  to  meet  the  needs  of  commerce. 
It  happened  also,  fortunately,  that  as  that  fact  became  apparent  the 
progress  of  engineering  skill  and  invention  had  reached  the  point  at 
which  dredging  machines  becUme  possible  of  such  power  and  emciency 
S8  to  hold  out  the  hope  that  an  immediate  and  economical  solution  of 
the  problem  of  deepening  the  channel  for  navigation  might  be  found 
in  the  opening  and  maintenance  of  channels  across  the  obstructing  bars 
at  low  water  by  means  of  dredging.  After  studies  and  experiments 
extending  over  several  years  this  method  of  improvement  of  the  low- 
water  channel  was  adopted  and  has  been  applied  with  success.  The 
history  of  the  work  from  the  beginning,  and  of  the  experiences  which 
led  to  this  change  of  plan  and  tne  reasons  for  such  cnange  are  fully 
detailed  m  former  reports, 
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The  general  project  under  which  the  work  of  the  Commission  has 
been  conducted  for  several  years  past,  and  which  is  proposed  for  the 
year  to  come,  may  be  stated  as  follows: 

1.  Continuation  of  surveys;  preparation  and  publication  of  maps; 
maintenance  of  gauges;  the  recordmg,  tabulation,  and  publication  of 
gauge  readings,  and  the  taking  and  recording  of  discharge  measure- 
ments and  other  observations. 

2.  The  building,  extension,  and  repair  of  levees. 

3.  The  building,  maintenance,  and  operation  of  dredge  boats. 

4.  The  repair  of  existing  works  for  tne  improvement  of  the  channel, 
the  preservation  of  harbors,  the  prevention  of  cut-offs,  and  the  security 
of  levees. 

5.  Other  miscellaneous  details  incident  to  the  execution  of  the  gen- 
eral project. 

All  of  which  will  be  specified  in  detail  in  what  follows. 

APPROPRIATIONS  AND  ALLOTMENTS. 

By  the  sundry  civil  act  approved  March  3,  1908,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  of  Mississippi 
River  from  Head  of  rasses  to  the  mouth  of  the  Ohio  River,  including 
salaries,  and  clerical,  office,  traveling,  and  miscellaneous  expenses 
of  the  Mississippi  River  Commission.  The  amount  thus  appropriated 
was  allotted,  on  the  recommendation  of  the  Commission,  as  follows: 

MiBsissippi  River  Commission $27, 000 

Surveys,  gauges,  and  observations 66,000 

Dredges  and  dredging 286,000 

1378,000 

FIBST  AND  SBCOND  BIBTRICTB. 

Repcur  of  revetment  work: 

Plum  Point  reach 69,000 

HopefieldBend 99,000 

Care,  repair,  and  renewal  of  plant 60,000 

Levees 326,000 

Surveys 6,000 

Harbor  of  Helena,  Ark 6,000 

Harbor  of  Memphis  (including  Wolf  River) 8,000 

671,008 

THIRD  DI8TBICT. 

Repaireand  extension  of  revetment  work 136,000 

Care,  repair,  and  renewal  of  plant 77, 000 

Levees 403,600 

Surveys -  -      6, 000 

Harbor,  Greenville,  Miss 26,000 

646,500 

FOURTH   DISTRICT. 

Repairs  and  extension  of  revetment  work  at  Bondurant  and 

Kempe  for  protection  of  levees 69, 000 

Care,  repair,  and  renewal  of  plant 47, 000 

Levees 271,600 

Surveys 6,000 

Harbors  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana 12, 000 

406,500 

2,000,000 

By  the  sundry  civil  act  approved  April  28,  1904,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  of  Missis- 
sippi Biver  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River, 
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Ikhidfiig^  aalariee  and  clerical,  office,  traveling,   and  miscellaneous 
[cqniises  of  the  Mississippi  River  Commission.     The  amount  thus 
ropriated  was  allotted,  on  the  recommendation  of  the  Commission, 
[IB  follows: 

JiBBSBippi  River  Ck)mmiaBion $30,000 

teveya,  granges,  and  obeervations 50, 000 

MgeB  and  dredging 307,000 

$387,000 

FIRST  AND  8BGOND  DISTRICTB. 

dytvejrH .. 5,000 

Inure  to  revetments  at  Fletchers  Bend  and  Osceola  bar,  in- 

dodhiff  qaarTying  of  stone 100, 000 

Eopefield  Bend 120,000 

5ev  Madrid 10,000 

Hdena 10,000 

Ftait 50,000 

hmta 310,000 

605,000 

THIBD  DI8TBICT. 

Smr^ 5,000 

S^aiiB  to  revetment  at  Lake  Providence  and  general  repairs, 

mdiidiiig  quarrying  of  stone 67, 000 

PlBit - 20,000 

Loogwood  revetment 100,000 

Lef«B 380,000 

572,000 

FOUBTH   DISTEICT. 

Sarveya 5,000 

Sepairs  of  revetment  at  Bondnrant 3, 000 

BiiwiB  of  revetment  at  Kempe  Bend 80, 000 

Phmt 38,000 

LeieeB 310,000 

436,000 

2,000,000 

By  the  act  approved  April  28,  1904,  authority  was  given  to  the 
Secretary  of  War,  as  recommended  by  the  Mississippi  River  Commis- 
8100,  to  enter  into  contract  or  contracts  for  levee  work  upon  the 
Mississippi  River  between  Cairo  and  the  Head  of  the  Passes  during 
the  fiscal  year  ending  June  30, 1905,  to  the  extent  of  $1,000,000,  to  be 
paid  for  out  of  the  appropriation  for  that  stretch  of  the  river  author- 
ized by  the  river  and  harbor  act  of  1902  for  the  fiscal  vear  ending 
June  30,  1906,  when  the  appropriation  for  the  last-named  fiscal  year 
shall  become  available. 

Pursuant  to  this  act  allotments  have  been  made,  upon  the  recommen- 
elation  of  the  Commission,  of  sums  for  which  contracts  for  levee  work 
in  the  several  districts  may  be  made  as  follows,  to  be  paid  for  out  of 
the  appropriation  for  the  fiscal  year  ending  June  30,  190G,  when  the 
Appropriation  for  that  year  shall  become  available: 

Upper  St.  Francis  levee  district |15, 000 

Beeiloot  levee  district 15,000 

Lower  St  Francis  levee  district 140, 000 

Jpper  Yazoo  levee  diatrict 70, 000 

White  Biver  levee  district 70, 000 

Uwer  Yasoo  levee  district 150, 000 

Upper  Tensas  levee  district 230,000 

Lower  Tensas  levee  district 110, 000 

AtehafiOaya  levee  district 40,000 
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Lafourche  levee  district $40,000 

Pontchartrain  levee  district 90,000 

Barataria  levee  district 15, 000 

Lake  Borgne  levee  district 15, 000 

1,000,000 

Details  of  the  expenditure  of  these  allotments  are  appended  hereto. 

Two  changes  have  occurred  during  the  year  in  the  membershh)  of 
the  Commission.  Benjamin  M.  Harrod  was  appointed  member  of  the 
Isthmian  Canal  Commission  and  was  succeeded  by  Henry  B.  Richard- 
son, qualified  March  81, 1904;  and  Henry  L.  Marindin  died  March  25, 
1904,  and  was  succeeded  by  Homer  P.  Ritter,  appointed  April  14, 1904, 
and  qualified  April  20,  1904. 

Three  meetings  of  the  Conamission  have  been  held  during  the  year — 
the  ninetieth,  which  was  held  on  board  the  steamer  Mis8im;ppiQUTing 
the  annual  low-water  inspection  of  the  river  from  Novemfer  7  to  17, 
1903,  inclusive;  and  the  ninety-first,  which  was  held  on  board  the  steamer 
Mississippi  during  the  annual  high-water  inspection  of  the  river  from 
March  10  to  18,  1904,  inclusive;  and  the  ninety-second,  which  was  held 
at  the  office  of  the  Commission  at  St.  Liouis  from  June  27  to  29, 1904. 

SURVEYS  AND  MAPS. 

The  field  work  of  the  surveys  comprises  secondary  triangulation, 

f)recise  levels,  topography,  and  hydrography.  The  secondary  triangu- 
ation  now  covers  tne  entire  river  from  the  Head  of  the  Passes  to  the 
headwaters  of  Lake  Itasca,  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.,  about  1,086  miles 
above  Cairo.  From  Brainerd,  Minn. ,  about  65  miles  below  Aitkin,  it 
is  carried  directly  across  country  to  Lake  Itasca,  and  thence  down  the 
river  to  Lake  Bemidji.  From  Lake  Bemidji  a  base  line,  whose  length 
and  azimuth  are  accurately  determined,  has  been  carried  along  the 
railroad  to  Aitkin,  thus  forming  a  loop.  This  base  line  forms  the  oasis 
of  the  topography  and  hydrography  work  along  the  river.  The  pre- 
cise levels  also  cover  the  entire  river  and  generally  follow  the  same 
lines  as  the  triangulation,  but  extend  down  to  the  end  of  the  jetties  at 
the  mouth  of  South  Pass. 

Topography  and  hydrography, — The  topography  and  hydrography 
of  the  river  are  completed  from  the  Head  of  the  Passes  to  Pokegaina 
Dam,  Minn.,  a  river  distance  of  about  2,230  miles.  This  work  is  also 
completed  over  the  Itasca  Basin  and  a  portion  of  the  river  in  that 
vicinity.  Numerous  survej^s  and  resurveys  of  portions  of  the  river 
have  been  made  during  the  past  year  for  special  purposes,  all  of  which 
are  described  in  the  report  of  the  Secretary,  hereto  annexed. 

Published  maps  and  charts, — Detail  maps  Nos.  213  to  218,  inclusive, 
were  published  to  a  scale  of  1:10,000.  This  extends  this  series  from 
Minneapolis,  Minn.,  to  about  10  miles  below  Little  Falls,  Minn.,  992 
miles  above  Cairo.  A  title  sheet  and  an  index  map  in  two  sheets  for 
the  series  of  detail  charts  from  Cairo  to  Minneapolis  were  published. 
Maps  Nos.  131  to  135.  inch  to  the  mile  series,  were  published.  These 
extend  to  the  lower  limits  of  the  city  of  St.  Paul,  Minn.  A  map  of 
the  St.  Francis  Basin,  upon  a  scale  of  one-half  inch  to  the  mile,  two 
sheets,  was  published.  A  second  edition  of  500  copies  of  the  Itasca 
Basin  map,  m  colors,  was  published. 
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GAUGES. 

Permanent  gauges. — ^There  are  38  permanent  gauges,  comprising  17 
establistied  by  the  Commission  and  21  received  by  transfer  from  the 
U.  S.  Engineer  Office  at  Vicksburg  in  1901.  They  are  distributed  as 
follows:  25  on  the  Mississippi  River  from  St.  LiOuis,  Mo.,  to  Fort 
Jackson,  La. ;  1  on  the  Atchafalava  River;  1  each  on  the  Arkansas, 
Cumberland,  Tennessee,  and  St.  Francis  rivers;  3  on  the  Red  River; 
3  (including  Cairo)  on  tne  Ohio  River;  2  on  the  White  River.  The 
puges  estaolished  by  the  Mississippi  River  Commission  are  maintained 
by  allotments  from  the  appropriation  for  improving  Mississippi  River 
from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  and  tne  others 
by  allotment  from  the  permanent  appropriation  for  ^uging  the  waters 
of  the  Mississippi  River  and  its  principal  tributaries,  established  by 
acts  of  Augiist  11,  1888,  and  June  13,  1902.  A  description  of  these 
gauges  is  printed  in  the  supplement  to  the  Report  of  the  Chief  of  Engi- 
neers for  1902,  paffes  52  to  59.  The  permanent  gauges  have  been  twice 
inspected  during  me  year,  gauges  ana  bulletins  Being  repaired  and  left 
in^ood  order. 

The  highest  and  lowest  readings  on  the  permanent  gauges  during  1903 
with  the  previous  highest  and  lowest  for  comparison,  the  highest  read- 
ings on  the  gauges  on  the  tributaries  for  1904  to  June  30,  and  a  hydro- 
^raph  showing  the  daily  stages  of  the  main  river  from  Cairo  to  Fort 
Jackson  from  June  1,  1903,  to  May  31,  1904,  are  given  in  the  report 
of  the  Secretary,  appended  hereto. 

A  new  inclined  gauge  of  concrete,  with  a  steel  beam  embedded,  has 
been  constructed  on  the  levee  slope  at  Memphis,  Tenn.  The  gradua- 
tions and  figures  have  been  marked  in  the  steel  of  the  St.  Louis  gauge. 
The  gauges  at  Cairo  and  Memphis  will  be  marked  in  a  similar  manner 
next  season.  The  high  water  of  1903  at  St.  Louis,  which  read  38  feet, 
has  been  permanently  marked  on  the  gauge.  A  gauge  has  been  main- 
tained at  Aitkin,  Minn.,  in  connection  with  the  survey  of  the  upper 
Mississippi. 

High-water  gauges, — The  high-water  gauges  are  185  in  number,  dis- 
tributed on  the  Mississippi  River,  from  Cairo  to  the  Head  of  the  Passes, 
about  5  miles  apart.  These  gauges  are  read  at  times  of  highest  water 
only,  and  supplement  the  permanent  gauges  in  determining  the  high- 
water  slope  or  the  river.  They  were  inspected  and  put  in  order  pre- 
vious to  the  high  water  this  spring.  The  maximum  readings  on  these 
gauges  during  the  high  water  of  1904  are  ^iven  in  the  report  of  the 
Secretary,  together  with  a  profile  of  the  mam  river  from  Cairo  to  the 
Head  of  the  Passes. 

Tide  gauges. — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La., 
have  been  maintained  in  good  order  and  continuous  records  for  the  year 
secured.  The  staff  gauges  were  connected  with  their  bench  marks  by 
precise  levels  in  January,  1904.  The  reduction  of  the  records  since 
1899  is  now  in  progress,  and  the  results  will  be  published  when  the 
reduction  is  completed. 

Discharge  observations. — During  the  high  water  of  June,  1903,  the 
discharge  of  the  Mississippi  River  was  measured  at  Grafton  and  Thebes, 
HI.  The  discharge  of  the  Arkansas  River  at  Little  Rock,  Ark.,  was 
measured  about  the  same  time.  All  these  discharges  were  taken  at  the 
highest  stages  reached.  The  results  were  published  in  Table  No.  7,  on 
pages  111,  112,  and  119  of  the  Supplement  to  the  Report  of  the  Chief 
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of  Engineers  for  1903.  During  the  low-water  season  of  1903  the 
discharges  of  the  Tennessee  and  the  Cumberland  rivers  were  measured 
at  the  lowest  stage  reached,  which  was  below  the  prescribed  discharge 
stage.  The  prescribed  stage  for  low-water  discharge  measurements  on 
the  Mississippi  was  reached  at  Columbus,  Ky.,  for  part  of  one  day, 
December  20,  when  a  reading  of  2.99  was  recorded;  and  at  Carrollton, 
La.,  from  December  28  to  31,  the  minimum  reading  being  —0.1. 

During  the  high  water  of  1904  the  discharge  of  the  Mississippi 
River  was  measured  at  Thebes,  111. ,  Columbus,  Ky. ,  Helena  and  Arkan- 
sas City,  Ark.,  Vicksburg,  Miss.,  and  Red  River  Landing  and  Carroll- 
ton,  La.  The  discharge  of  the  Atchaf alaya  was  measured  at  Simmes- 
port,  La.  All  these  discharges  were  taken  at  the  highest  stages  reached 
at  their  respective  localities.  The  results  of  these  measurements  are 
set  out  in  the  report  of  the  Secretary  hereto  appended. 

DREDGES  AND  DREDGING. 

Project— In  1896  the  Mississippi  River  Commission  adopted  a  proj- 
ect for  obtaining  and  maintaining  by  means  of  dredging  a  channel  in 
the  Mississippi  River  below  Cairo,  with  a  width  of  250  feet  and  a 
depth  of  at  least  9  feet  throughout  the  year,  except  when  the  river  is 
closed  by  ice.  This  project  provided  for  the  construction  and  opera- 
tion of  7  hydraulic  dredges  by  the  30th  of  June,  1900,  $ind,  provision- 
ally, for  the  construction  of  two  others,  if  found  necessaiy. 

The  first  dredge,  the  Mpha^  was  built  from  plans  prepared  by  the 
dredging  committee  of  the  Commission,  and  was  in  tlie  nature  of  an 
experiment.  While  many  changes  in  this  boat  were  afterwards  found 
necessary,  it  nevertheless  demonstrated  the  efficiency  of  hydraulic 
dredges  for  the  work  proposed.  The  next  step  was  to  define  in  gen- 
eral terms  the  conditions  which  the  dredges  must  fulfill,  leaving  to  the 
builders  the  details  of  the  design.  Following  this  course  three  dredges 
were  built.  Experience  was  constantly  gained  until  a  point  was 
reached  where  it  was  possible  to  outline  witn  greater  accuracy  nearly 
all  the  details  of  construction.  Under  such  specifications  two  more 
dredges  were  built.  Under  still  more  rigidly  drawn  specifications 
another,  the  seventh,  a  self-propelling  dredge,  was  placed  under  con- 
tract in  1898.  This  dredge  was  completed  and  delivered  to  the  United 
States  in  August,  1900.  The  eighth  and  ninth  dredges,  also  self- 
propelling,  were  placed  under  contract  in  June,  1899,  and  were  com- 
pleted and  delivered  to  the  United  States  in  July,  1901.  In  June, 
1902,  the  Alpha  having  become  unserviceable,  the  construction  of  a 
tenth  dredge,  to  be  self-propelling,  was  decided  upon.  Plans,  speci- 
fications, and  drawings  have  been  prepared,  the  work  advertised,  and 
bids  received,  which  are  now  being  considered. 

The  names  of  the  dredges  and  the  order  of  and  dates  of  their  con- 
struction are  follows:  The  Alpha,  July,  1895;  the  Beta^  April,  1896; 
the  Gamma,  August,  1897;  the  Delta,  August,  1897:  the  Ep»ilon^ 
March,  1898;  the  Zeta,  March,  1898;  the  lota,  October,  1900;  the 
Kappa,  July,  1901;  the  ITenry  Flad,  July,  1901.  The  tenth  of  the 
series,  to  be  built  during  the  coming  season,  will  be  named  the  B,  M. 
Harrod.  Details  of  condition,  repairs,  and  operation  of  the  dredges 
will  be  found  in  the  report  of  the  Secretary  hei'eto  appended. 

The  seasoned  operatimis, — During  the  low- water  season  of  1903  six 
dredges,  the  Detta^  the  £p8ilo7i,  the  Zeta,  the  Iota,  the  Kappa,  and  the 
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Henry  Flad^  were  in  commission.  The  Beta  was  returned  to  the 
fleet  on  September  28  by ,  the  officer  in  charge  of  the  work  at  South 
Pass,  and  did  not  take  the  field  after  that  date,  while  the  Gamma  was 
not  put  in  commission  during  the  season.  The  dredges  were  assigned 
to  diflferent  stretches  of  the  river.  Three  survey  parties  were  kept  in 
the  field,  and  surveys  were  made  of  all  bars  where  trouble  was  antici- 
pated. Frequent  surveys  were  made  of  those  bars  where  dredging 
was  done,  to  observe  the  effect  of  the  dredging.  These  surveys  served 
to  determine  the  areas  of  shoal  water  and  to  enable  the  location  of  the 
channels  to  be  intelligently  made.  Freauent  inspections  were  made 
of  that  part  of  the  river  where  shoals  are  known  to  exist,  and  all  cross- 
ings sounded.  The  greatest  possible  publicity  was  given  to  informa- 
tion obtained,  and  all  channels  were  located  by  easily  distinguishable 
marks. 

The  river  did  not  reach  a  stage  requiring  extensive  dredging  until 
about  December  5,  on  which  date  a  stage  of  10  feet  on  the  Cairo  gauge 
was  first  reached.  At  the  beginning  of  the  season  it  was  expected  that 
the  high  water  of  the  spring  of  1903  would  result  in  the  formation  of 
many  obstructing  bars,  and  that  conditions  requiring  extensive  dredg- 
ing operations  would  early  develop.  The  dredges  were  accordingly 
prepared  for  service  and  the  survey  and  inspection  parties  organized 
early  in  August.  Four  dredges,  the  Ddta^  the  Zeta^  the  lota^  and  the 
Kappa ^  took  the  field  during  that  month,  and  two  more,  the  Epailon 
and  the  Henry  Flad^  were  sent  out  early  in  September.  During  the 
early  part  of  the  season  these  six  dredges  were  operated  wherever  it  was 
possible  for  them  to  work;  but,  owing  to  the  nigh  stages  prevailing, 
they  were  unable  to  work  to  the  best  advantage,  except  at  Peters  (272), 
where  the  bar  was  high  and  the  dredge  was  accordingly  able  to  make 
a  deep  cut,  in  which  the  channel  remained  throughout  the  season.  In 
the  latter  part  of  October  the  Emilon  and  the  Zeta  were  withdrawn 
from  the  field,  as  there  was  no  work  for  them  to  do,  and  it  was  believed 
that  the  other  dredges  would  be  able  to  handle  any  situation  likely  to 
arise  so  late  in  the  season.  The  Kappa  had  been  retired  in  September 
on  account  of  an  accident  to  her  mam  engine,  and  during  November 
the  three  remaining  dredges,  the  Delta^  the  lota^  and  the  Henry  Flad^ 
were  successively  retired,  so  that  at  the  end  of  the  month  all  the 
dredges  were  at  the  fleet,  the  Ddta  and  the  Henry  Flad  being  kept  in 
commission  ready  for  use  if  needed. 

Up  to  this  time  a  channel  of  10  feet  or  over  had  been  maintained, 
except  at  Peters,  where  9i  feet  was  found  at  the  beginning  of  the 
season.  The  river  was  then  rising  at  Cairo,  and  the  season  was  con- 
sidered closed,  the  general  belief  being  that  the  rise  then  in  progress 
was  the  beginning  of  the  usual  midwinter  hi^h  water.  About  the  1st 
of  December,  however,  the  weather  in  the  Ohio  and  Mississippi  valleys 
turned  suddenly  cold  and  an  unexpected,  rapid,  and  continuous  fall  set 
in  on  the  3d,  the  river  dropping  to  a  stage  of  2.8  at  Cairo  on  the  20th. 
An  even  more  abrupt  rise  followed,  reaching  a  stage  of  9.7  on  the  25t]:i . 
and  11.6  on  the  29tn.  The  corresponding  stages  at  Memphis  were  6 
on  December  4,  0.9  on  the  23d,  and  5.6  on  the  31st.  On  December  9 
the  inspection  party  found  a  depth  of  %\  feet  at  the  foot  of  island  21 
(131),  and  the  Henry  Flad  was  at  once  ordered  into  the  field,  followed 
within  a  day  or  two  by  the  Ddta  and  the  Kappa.  The  Iota  was  put 
in  commission,  but  was  not  sent  into  the  field  on  account  of  the  shortage 
of  coaL 
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At  this  time  there  remained  on  hand  about  40,000  bushels  of  coal 
for  dredging  operations,  or  thirty-five  days'  supply  for  one  dredge. 
Thirty-five  thousand  bushels  more  had  been  ordered  from  the  coal 
company,  but  they  were  unable  to  make  any  deliveries  until  the  28th 
on  account  of  the  suspension  of  navigation  in  the  Ohio  River  by  ice 
and  low  water.  Twenty -two  thousand  bushels  were  secured  at  Mem- 
phis, but  it  proved  impossible  to  obtain  more,  as  none  of  the  coal  com- 
panies was  able  to  bring  any  coal  out  of  the  Ohio,  and  no  arrangements 
for  handling  coal  from  cars  could  be  made.  On  the  13th  the  Henry 
Flad^  on  her  way  up  the  river,  sank  a  full  barge  at  Craighead  Point 
(171)  and  lost  nearly  three  days  waiting  for  a  new  supply.  On  the 
evening  of  the  21st  a  boat  containing  about  10,000  bushels,' which  had 
that  morning  been  delivered  to  the  Kappa^  was  sunk  at  Presidents 
Island  (235)  by  the  steamer  James  Lee  and  the  contents  lost.  The 
Kappa  was  then  forced  to  retire  from  the  field,  leaving  only  the  Delta 
and  the  Henry  Flad  in  operation  for  the  rest  of  the  month. 

Under  these  circumstances  the  operations  of  the  dredges  did  not 
keep  pace  with  the  falling  of  the  river,  and  the  depths  were  reduced 
below  9  feet  on  a  number  of  the  bars,  and  remained  in  that  condition 
for  periods  of  from  six  to  sixteen  daj'^s  on  the  various  bars,  between 
December  7  and  26,  9  feet  and  over  being  restored  on  all  bars  by  the 
latter  date.  Between  the  16th  and  the  2()th  navigation  above  Oiiro, 
on  both  the  Ohio  and  Mississippi  rivers,  was  entirely  suspended  by  ice 
and  low  water,  the  larger  type  of  steamers  having  been  compelled  to 
suspend  operations  as  early  as  the  5th.  On  the  13th  ice  began  run- 
ning in  the  river  below  Cairo,  and  a  gorge  was  formed  at  Columbus  on 
the  16th,  lasting  two  or  three  days.  £ixcept  for  this  interruption, 
however,  regular  packets  and  numerous  tows  of  lumber  and  logs  ran 
between  Memphis  and  Cairo,  and  the  packets  below  Memphis  continued 
to  run  throughout  the  month.  It  is  not  known  that  any  boat  grounded 
in  the  channel  during  the  low  stasre,  though  several  ran  on  the  bars 
outside  of  the  channel  limits.  With  the  exceptions  above  stated, 
depths  of  9  feet  or  more  were  maintained  over  all  the  bars. 

The  failure  to  maintain  the  prescribed  depth  on  all  bars  is  not 
believed  to  indicate  any  inherent  weakness  in  the  project  for  maintain- 
ing below  Cairo  a  channel  9  feet  in  depth  by  means  of  dredging,  which 
has  proved  in  past  seasons  able  to  cope  successfully  with  lower  water 
than  was  met  with  this  year.  The  sudden  fall  came  when  the  season 
was  considered  closed,  and  the  operations  of  the  fleet  were  seriously 
hampered  by  the  scarcity  of  coal,  numerous  accidents,  severe  storms, 
and  freezing  weather.  Those  dredges  which  it  was  possible  to  operate 
readily  opened  channels  through  the  bars  at  which  tney  worked,  indi- 
cating that  had  it  been  possible  to  put  more  dredges  in  the  field  a  chan- 
nel of  the  required  dimensions  could  have  been  quickly  secured  and 
maintained.  A  list  of  the  bars  and  a  brief  statement  of  the  work  done 
at  each  will  be  found  in  the  report  of  the  Secretary,  appended  hereto. 

The  season's  experience  has  emphsusized  several  important  facts 
relating  to  the  maintenance  of  a  deepened  low-water  channel  by  means 
of  dredging.  Of  these  may  be  mentioned  first  the  additional  evidence 
atfordea  of  the  practicability  of  the  project.  There  was  no  failure  of 
any  dredge  to  make  a  channel  speedily  and  successfully  where  it  had 
the  opportunity  to  work.     In  some  cases  unusual  results  were  accom- 

Elishea.     At  the  opening  of  the  low-water  season  the  shoalest  point 
Blow  Cairo,  as  shown  by  the  surveys,  was  at  Peters  Crossing,  272 
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miles  below  Cairo,  where  the  bar  was  4  feet  and  more  above  low 
water,  extending  completely  across  the  river  with  a  least  width  between 
low-water  contours  of  nearly  half  a  mile.  The  dredge  Ddta  began 
work  at  that  pdaoe  on  August  30,  and  continued,  with  some  interrup- 
tions for  repairs,  until  September  9,  when  the  work  was  completed. 
The  dredging  was  done  with  a  deep  cut,  and  although  the  rate  of 
advance  was  slow,  the  results  were  excellent;  a  broad,  deep  channel 
beii^  formed  following  the  dredged  cut,  which  remained  in  excellent 
conmtion  throughout  the  season.  During  the  subsequent  extraordi- 
nary low  water  in  December  the  depth  fell  to  8  feet  above  the  cut, 
while  in  the  cut  itself  the  depths  were  10  to  12  feet  and  over. 

The  sudden  and  unexpected  fall  of  the  river  in  December  showed 
the  necessity  of  some  more  ample  provision  for  such  emergencies. 
The  number  of  dredges  available  ought  to  be  increased  and  the  Com- 
mission recommends  the  construction  of  another  one  to  follow  the 
jS.  M.  Harrod  as  soon  as  funds  for  that  purpose  shall  be  available. 

This  experience  also  suggests  with  renewed  envphasis  the  impK)rtance 
of  continual  striving  for  nigher  degrees  of  excellence  in  design  and 
construction  of  machinery.  The  dredge  boats  were  all  well  built,  up 
to  the  best  known  and  tried  standard  of  the  time  (except  the  dis- 
mantled Al^ha)^  and  were  all  good  and  effective  machines.  But  the 
knowledge  gained  bv  the  extensive  work  on  the  bars,  supplemented  by 
systematic  and  carenil  tests  of  capacity  and  operation,  nas  led  to  the 
elimination  of  defects  and  progressive  improvement  of  construction. 
The  last  three  built  of  the  dredge  boats  now  in  the  service  are  believed 
to  represent  the  highest  level  of  excellence  for  the  particular  work  for 
which  they  are  used  that  has  been  reached  in  the  art.  It  will  con- 
tribute to  the  certainty  of  complete  and  uninterrupted  maintenance  of 
the  improved  channels  to  bring  the  fleet  not  only  to  a  sufficiency  in 
number  to  anticipate  such  frea£}  of  behavior  of  the  river  as  occurred 
in  December  last,  but  to  the  highest  attainable  perfection  of  design 
and  construction.  That  confidence  in  the  i)ermanent  and  uninterrupted 
continuance  of  a  good  channel  for  navigation  which  is  indispensable  to 
meet  the  demands  of  commerce  will  not  be  secured  until  it  shall  have 
been  demonstrated  through  a  series  of  years  not  merely  that  obstruct- 
ing bars  can  be  removed  by  dredging,  but  that  the  Government  will 
certainly  be  at  all  times  prepared  with  a  plant  sufficient  to  do  the  work 
UQder  all  conditions  that  can  arise. 

8UBVEY  FOR  14-rOOT  WATERWAY,  MISSISSIPPI  RIVER,  FROM  THE  MOUTH 
OF  THE  ILLINOIS  RIVER  TO  ST.  LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report 
is  published  in  the  suoplement  to  the  Report  of  the  Chief  of  Engineers 
for  1903,  page  68.  During  the  season  of  1903  a  party  was  put  in  the 
field  to  supplement  the  work  of  the  previous  year.  The  work  done 
by  this  party  included  levels  and  topographv  on  the  large  islands, 
omitted  m  1902,  and  on  the  lowlands  east  of  the  river,  from  the  Mer- 
chants Bridge  to  Wood  River;  also  topography  of  the  Columbia  bot- 
toms where  not  covered  bv  previous  surveys;  topography  and  levels 
between  the  Mississippi  and  Missouri  rivers,  in  the  vicinity  of  Portage, 
Mo. ;  soundings  in  the  Missouri  River  for  2  miles  up  from  the  mouth, 
and  the  location  of  dikes  in  the  river  between  Grafton  and  St.  Louis. 
The  discharge  of  the  Illinois  River  and  of  the  Mississippi  both  above 
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and  below  the  mouth  of  the  Illinois  were  measured  and  eight  boriai 
made  in  the  river  bed  to  rock,  the  boring  apparatus  being  moiurtc 
on  a  pile  driver. 

The  work  of  reducing  and  platting  the  field  notes  has  been  J 
progress  since  the  close  of  the  field  work.  The  finished  maps  wj 
cover  thirteen  sheets,  on  a  scale  of  1:4,800. 

Attention  is  callea  to  the  following  reports  which  accompany  th 
report  of  the  Secretary,  hereto  appended. 

Report  of  Assistant  Engineer  Kivas  TuUy  on  gauges,  discharg 
observations,  reduction  of  physical  data,  and  office  pubUcations* 

Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operatioD 
on  the  Mississippi  River  between  Head  of  trasses  and  the  mouth  o: 
the  Ohio  River,  and  care  and  repair  of  dredging  plant. 

Repoil  by  the  name  officer  on  efficiency  t^ts  oi  hydraulic  dredgi^a 

CHANNEL  WOBKS,   BANK  FBOTBCTION,   AND   HAfiBOB  IMPBOYXaCBNTS  D 
THE   SEVERAL  DISTRICTS. 

First  district^  from  Cairo^  lU. ,  to  the  foot  of  Island  40  {220  mileaj.-r- 
Headquarters,  Randolph  Building,  Memphis,  Tenn.  District  ofiicer: 
Capt.  E.  W.  Van  C.  Lucas. 

Construction  works  for  channel  improvement,  protection  of  cavinff 
banks,  and  harbor  work  in  this  district  are  located  at  Columbus  and 
Hickman,  Ky.,  New  Madrid  and  Caruthersville,  Mo.,  and  Plum  Point 
reach,  together  with  certain  isolated  works  of  low-water  channel 
dikes  at  diiSferent  points  throughout  this  district. 

Colu7nb7is^  JTy.,  Zl  miles  helow  Cairo ^  left  hank. — ^The  work  at  this 
point  was  done  in  1889  and  1890  and  consists  of  5  submerged  dikes 
protecting  about  2,200  feet  of  harbor  front.  No  repairs  have  been 
made  since,  and  while  some  minor  work  is  desirable  it  is  not  at  present 
absolutely  necessary. 

IlixUmwjti^  Ky,^  36  miles  helow  Cairo^  left  hamk. — ^The  work  at  this 
point  consists  of  1,650  feet  of  continuous  revetment  placed  in  1889, 
1892,  and  1894,  to  prevent  caving  along  the  lower  portion  of  the  town* 
Slight  repairs  were  made  in  1900  on  account  of  injury  to  the  revet- 
ment from  local  drainage.  The  work  is  now  in  good  condition  and 
nothing  additional  is  at  present  contemplated. 

New  Madrid^  Mo.^  71  miles  hdow  Cairo ^  right,  hamk. — ThiB  work 
consists  of  bank  revetment,  extending  along  the  river  front  of  the 
town,  of  continuous  fascine  mattresses  260  feet  wide  below  low  water, 
with  riprap  paving  on  the  graded  bank  above  low  water.  Nine  hun- 
dred feet  of  revetment  was  constructed  in  1893  and  afterwards 
extended  as  follows:  700  feet  in  1894,  500  in  1896,  1,573  in  1898,  and 
1,000  in  1900.  The  present  effective  revetment  is  4,450  feet  long  and 
is  in  generally  good  condition  excepting  a  few  places  near  the  low- 
water  line  which  will  require  minor  repairs  whenever  the  river  stage 
will  permit.  A  recent  cnange  in  the  channel  crossing  lust  above  the 
town  threatens  the  upper  end  of  the  revetment  work,  which  may  have 
to  be  extended  about  1,000  feet  upstream. 

Caruthersville^  Mo.^  110  miles  hdow  Cairo^  right  hank. — ^This  work 
consists  of  spur  dikes  and  continuous  revetment  for  the  protection  of 
the  caving  bank  in  front  of  the  town,  the  present  effective  length  being 
2,300  feet.  This  revetment  is  in  good  condition  excepting  at  flie  lower 
end,  where  it  is  flanked  by  a  deep  cave,  making  a  downstream  eicteo- 
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flioii  advisable.  There  are  indications  of  caving  above  the  revetment, 
and  flln  npeOlream  extension  may  also  be  necessary. 

Pl/wm,  l\?int  reach^  llfl  to  186  miles  below  Cavro. — ^This  reach  com- 
prises about  67,400  feet  of  revetment  for  the  protection  of  caving 
banks,  the  closure  of  the  chutes  behind  Elmot  bar  and  Island  30  with 
a  brush  and  stone  dam,  the  closure  of  Osceola  and  Bullerton  chutes 
with  pile  dikes,  and  a  levee  idong  the  left  bank  to  confine  the  flood 
waters  more  closely  to  the  river  bed.  The  object  of  all  these  works 
was  to  increase  the  navigable  depth  at  low  water  in  a  reach  of  river 
whioh  had  been  noted  for  ^ears  for  its  obstructing  sand  bars.  As  a 
result  the  banks  have  remamed  practically  fixed  within  the  prescribed 
limits,  and  the  navigable  depth  at  low  water  has  been  increased  to  such 
aa  extent  that  littie  or  no  difficulty  has  been  experienced  in  navigating 
this  reach  since  the  works  approached  completion. 

At  no  time  since  the  works  were  well  under  way  has  the  navigable 
deptii  reached  as  low  a  point  as  it  did  nearly  everv  low-water  season 
prior  to  llie  construction  of  the  rectification  worts.  Dredging  was 
done  in  this  reach  during  two  diflferent  low- water  seasons  in  order  to 
maintain  the  required  depth  of  9  feet. 

During  the  past  year  work  in  this  reach  consisted  of  general  repairs 
where  woven-mattress  revetment  had  been  damaged  or  destroyed.  At 
Daniels  Point  and  Ashport  Bend  these  repairs  were  of  a  minor  char- 
acter. It  had  been  expected  that  the  lower  part  of  the  Daniels  Point 
revetment,  which  has  been  almost  completely  destroyed  within  the 
past  two  years,  would  have  to  be  replaced,  but  it  has  become  apparent 
within  the  last  year  that  the  revetment  now  in  place  will  probably 
suffice  to  hold  this  bank  in  its  present  good  condition,  caving  below 
having  almost  entirely  ceased. 

Ashport  Bend  has  a  continuous  revetment  about  16,460  feet  long, 
which  required  minor  repair  work  last  season  and  is  in  generalljr  gowi 
condition.  Ten  crib  dikes  were  placed  from  the  top  of  the  paving  to 
the  top  of  the  bank  to  prevent  further  scour  above  the  p«Lving,  and 
willows  were  planted  rather  extensively  with  a  view  to  inducing  a 
natural  growth  to  effect  the  same  purpose. 

Of  the  17,800  feet  of  revetment  at  Fletchers  Bend,  4,400  feet  has 
been  destroyed  during  the  last  two  years  and  partially  replaced  with 
about  2,000  feet  of  fascine  revetment.  The  work  of  the  last  season 
oonsistea  in  placing  two  mats,  respectively  705  and  778  feet  long, 
above  and  below  the  mat  placed  in  1902.  There  still  remains  a  gap 
3,500  feet  long  where  the  old  work  has  been  destroyed  and  which  will 
be  covered  during  the  coming  season  with  a  new  fascine  mat.  Below 
this  break  the  old  revetment  will  be  reenforced  where  weakness  is 
indicated,  as  far  as  funds  will  permit. 

At  the  head  of  Osceola  bar  the  1895  mattress,  originally  8,750  feet 
lon^,  is  almost  destroyed.  No  funds  were  available  for  this  locality 
donng  the  past  year.  The  old  revetment  below  the  1895  work  is 
apparently  in  good  condition,  although  it  is  not  exposed  to  current 
attack. 

The  lower  Osceola  and  Bullerton  bar  revetment  is  continuous,  about 
14^300  feet  long,  and  all  in  good  condition.  It  was  constructed  in 
1898-94  and  has  required  no  repairs  since  completion. 

It  should  be  noted  that  the  excessive  repairs  in  Plum  Point  reach 
ai^  principally  confined  to  the  old  style  mattress  work,  which  is  defi- 
cient in  width  and  weak  in  construction. 
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AhoMid  dikes. — ^These  dikes  are  used  for  the  purpose  of  closing 
secondary  chutes  and  contracting  the  low-water  channels  by  building 
up  the  sand  bars.  No  allotment  was  made  for  work  of  this  class  dur- 
ing the  past  season,  1)ut  a  break  in  a  dike  built  during  the  preceding 
season  near  Hathaway s  Crossing  (183  R^  was  repaired  with  the  balance 
remaining  from  the  previous  year.  Experience  indicates  that  when 
properly  placed  these  dikes  are  very  effective  in  building  up  l»rs. 

Por  further  details  concerning  tte  first  district  see  reports  of  Cap- 
tain Lucas  and  Assistant  Engineer  Nolty,  appended  hereto. 

Second  district^  foot  of  island  Ifi  to  White  Hiver  {173  miles). — 
Headquarters  Randolph  Building,  Memphis,  Tenn.  District  officer: 
Capt.E.W.  Van  C.Lucas. 

This  district  includes  the  protection  of  caving  banks  and  harbor 
work  at  Hopefield  Bend  and  Helena,  Ark.,  and  at  Memphis,  Tenn., 
and  also  the  dredging  of  Wolf  River,  Tenn. 

Hopejidd  Bend^  Arh^  9^7  to  ^SO  miles  helow  Cairo ^  right  ha/nk. — 
This  revetment  was  originally  16,600  feet  long,  was  constructed  at 
various  times  between  1882  and  1889,  and  has  been  repaired  from  time 
to  time  since  completion.  The  upper  6,300  feet  has  been  destroyed 
and  partiallv  replaced  with  2,600  feet  of  new  fascine  mats  built  last 
year.  At  the  beginning  of  last  season  the  destruction  of  old  revet- 
ment, begun  last  year,  had  continued,  and  the  project  for  the  year 
contemplated  the  placing  of  about  4,000  linear  feet  of  new  revetment 
to  cover  the  part  most  urgently  in  need  of  repair.  Twenty-six  hun- 
dred feet  of  complete  new  revetment  250  feet  wide  was  placed  in  the 
gap^  and  840  feet  of  mat  116  feet  wide  was  placed  about  900  feet  below 
station  0.  Channel  mat  No.  3,  originally  900  by  254  feet,  and  built  with 
especial  care,  was  broken  in  sinking  and  the  lower  765  feet  lost,  the 
cause  of  the  break  being  primarily  a  heavy  cave,  causing  several  thou- 
sand tons  of  earth  to  fall  on  the  mat  while  it  was  being  sunk.  This 
revetment  has  a  present  effective  length  of  about  12,900  feet. 

Wol-fRiver^  iSO  miles  helmjo  Cairo ^  left  hank, — The  part  of  this  stream 
under  improvement  is  a  part  of  Memphis  Harbor,  and  its  improvement 
consists  of  dredging  for  the  purpose  of  maintaining  a  navigable  chan- 
nel during  the  low-water  season  from  its  mouth  2i  miles  upstream  to 
the  county  bridge.  During  the  past  season  52,340  cubic  yards  of  earth 
and  153  snags  and  logs  were  removed  and  the  channel  depth  maintained, 
permitting  navigation  throughout  the  season  excepting  for  a  few  days 
when  the  i-ailroad  transfer  Doat  grounded  and  blocked  the  channel. 
To  maintain  this  channel  depth  dredging  will  be  required  during  each 
low-water  season. 

Memphis  Harbor^  ^30  to  23S  miles  lelow  Cai/ro^  left  &mA.-^The  work 
along  the  Memphis  front  embraces  the  protection  of  14,800  linear  feet 
of  bank  by  means  of  spur  and  continuous  revetment,  the  upper  portion 
of  which  is  covered  b^  a  sand  bar  which  encroaches  somewhat  upon 
the  levee  front  of  the  city.  The  area  of  this  bar  between  Wolf  River 
and  the  levee  front  is  about  100  acres  at  low  water,  of  which  12  acres 
is  above  water  at  the  25-foot  stage.  The  recession  of  the  bank  in  Hope- 
field  Bend  has  caused  a  movement  upstream  of  the  channel  crossing 
from  Hopefield  Bend  to  Memphis,  tne  result  of  which  is  a  cutting 
away  of  the  bar,  a  strip  having  an  average  width  of  50  feet  having^  been 
lost  during  the  last  year.  It  is  believed  that  the  progress  of  this  bar 
downstream  has  beeq  checked  and  that  it  is  approaching  a  stt^te  of 
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equilibrium  which  will  be  maintained  as  long  as  the  present  bank  line 
in  Hopelield  Bend  is  held.  The  revetment  along  the  Memphis  front  is 
in  good  condition,  no  repairs  were  made  during  the  past  season,  and 
none  are  contemplated  for  the  coming  season.  Its  present  effective 
lenffth  is  9,900  feet. 

Helena^  Ark.^  306  milea  helow  Cairo ^  right  hank. — The  revetnaent 
work  at  tnis  place  consists  of  the  protection  of  4,900  linear  feet  of  river 
bank  in  front  of  the  city,  of  which  3,500  feet  is  continuous  revetment 
and  1,400  dike  work.  The  caving  or  sloughing  off  at  very  low  stages 
continued  during  the  past  season  to  a  much  greater  extent  than  here- 
tofore, and  the  levee  is  now  dangerously  threatened.  The  available 
funds  were  insufficient  to  do  much  work  during  the  past  season,  and  as 
oaly  $10,000  is  available  for  the  coming  year  it  is  probable  that  the 
local  levee  boards  will  have  to  assist  in  domg  the  necessary  work,  which 
will  probably  consist  of  a  short  levee  loop  and  mattress  revetment 
between  spurs. 

The  condition  of  the  plant  belonging  to  the  first  and  second  districts 
was  very  much  improved  by  the  be^nning  of  the  last  working  season, 
and  revetment  operations  were  carried  on  to  the  extent  possible  with 
available  funds,  which,  however,  were  insufficient  for  the  repair  work 
actually  needed,  much  of  which  had  to  be  left  till  the  coming  season. 

For  further  details  concerning  the  work  in  the  second  district  see 
reports  of  Captain  Lucas  and  Assistant  Engineer  Bees  herewith. 

Third  district^  froin  White  River  to  Warrenton^  Miss,  {^Umil'es). — 
Headquarters,  Randolph  Building,  Memphis,  Tenn.  District  officers: 
Cant.  Chas.  L.  Potter,  July  1  to  7, 1903,  and  Capt.  E.  W.  Van  C.  Lucas, 
Julv  7,  1903,  to  June  30,  1904. 

This  district  includes  the  works  of  improvement  at  Lake  Bolivar  front, 
Ashbrook  Neck,  and  Greenville  Harbor,  Mississippi,  and  Louisiana 
Bend,  Lake  Providence  revetment,  and  Delta  Point,  Louisiana.  The 
operations  of  the  past  year  included  repairs  to  the  revetments  at  Lake 
Bolivar  front,  Asnbrook  Neck,  Greenville  Harbor,  and  Lake  Provi- 
dence revetment. 

Lake  Bolivar  fronts  ^17  miles  helow  Cairo ^  left  hank. — The  revet- 
ment at  this  point  was  built  to  hold  a  bank  the  caving  of  which  threat- 
ened a  levee  extending  across  between  the  head  of  Lake  Bolivar  and 
the  bank  of  the  river,  the  destruction  of  which  would  have  resulted  in 
the  abandonment  of  a  large  area  of  highly  cultivated  land.  The  original 
work  constructed  in  1888  and  1889  consisted  of  4,200  linear  feet  of 
bank  revetment,  of  which  3,775  feet  is  now  effective.  Slight  repairs 
have  been  necessary  at  different  times  to  the  upper  bank  pavement, 
and  the  work  during  the  past  season  was  of  this  character  and  not 
extensive.  The  revetment  is  in  good  condition,  and  with  the  exception 
of  possible  minor  repairs  no  work  is  contemplated  for  the  coming 
season. 

Ashbrook  Neck^  jUS  miles  helow  Cairo^  left  hank. — The  object  of  the 
work  at  this  point  was  to  prevent  a  threatened  cut-off  which  would  have 
disturbed  the  regimen  of  the  river  for  a  long  distance  above  and  below 
and  brought  disaster  to  towns,  levees,  and  other  works  along  the  river 
banks.  Work  was  begun  in  1890  and  continued  at  intervals  until  1895. 
Repairs  have  been  made  from  time  to  time  in  the  upper  bank  paving 
ana  with  reenforcing  mats  where  the  original  revetment  has  shown 
signs  of  weakness.    The  future  m^nt^paqce  of  this- work  will  iavolvQ 
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minor  repairs  to  the  bank  paying  and  the  reenf orcing  of  the  remaining 
2,000  feet  of  old  woven  mats,  which  last,  however,  is  not  urgent. 

The  present  condition  of  the  revetment  is  eood. 

Greenville  Harbor^  ^78  miles  helmo  Cairo ^  left  bank. — This  work  has 
for  its  object  the  rectification  of  the  bank  to  prevent  the  encroachment 
of  the  river  on  the  town  of  Greenville,  and  also  to  prevent  the  destruc- 
tion of  the  controlling  levee  line  which  protects  the  Yazoo  Basin  from 
overflow.  During  the  twelve  years  from  1882  to  1894  the  recession 
of  the  bank  in  the  Greenville  Bend  amounted  to  4,000  feet.  This  work 
was  begun  in  1887,  when  10  submerged  dikes  were  placed.  The  plan 
was  changed  to  continuous  revetment  in  1891,  and  14,500  feet  of  revet- 
ment have  been  placed,  of  which  12,100  is  at  present  in  effective  con- 
dition. TheVork  of  the  past  season  included  tne  placing  of  one  f i^cine 
mat  750  feet  by  225  to  reenforce  the  old  revetment  and  some  minor 
repairs  to  bank  paving.  Since  the  completion  of  this  work  the  bank 
line  has  been  effectually  maintained.  The  revetment  is  in  good  condi- 
tion, and  there  is  no  apparent  need  of  any  repair  work  during  the  coming 
season. 

Lake  Promdence  reach^  617  to  552  miles  helmo  Cairo, — Prior  to  the 
improvement  work  this  reach  presented  the  most  serious  obstructions 
to  low- water  navigation  of  an^^  portion  of  the  river  below  Cairo,  except 
perhaps  the  Plum  Point  reach.  The  depths  were  often  as  low  as  4i  to 
5  feet  on  the  crossings.  It  was  therefore  selected  by  the  Commission 
as  one  of  the  reaches  where  a  project  for  systematic  improvement 
should  be  carried  out.  The  works  in  this  reach  resulted  in  a  marked 
improvement  in  the  channel  depths,  but  thev  proved  to  be  too  light  to 
long  withstand  the  attacks  of  the  floods.  Kevetment  was  for  a  time 
prohibited  by  Congressional  enactment,  appropriations  failed,  and  the 
repairs  and  renewals  deemed  necessary  to  strengthen  and  hold  the  work 
already  done  could  not  be  made,  and  in  consequence  of  this  the  uncom- 
pleted works  were  badly  wrecked.  It  may^  however,  be  said  that 
these  works  served  a  useful  purpose  by  materially  improving  the  navi- 
gation of  the  entire  reach,  which  still  continues  better  than  it  was  before 
the  work  was  begun.  There  has  been  but  one  low-water  season  since 
the  works  approached  a  stage  of  completion  when  the  channel  depth 
was  not  suflacient  for  the  demands  of  navigation,  and  even  during  tnat 
season  the  depth  was  some  2  feet  greater  than  the  common  low- water 
depths  prior  to  the  beginning  of  the  improvement  work. 

ijouiaiana  Bend^  622  miles  helmo  Cairo^  right  hank. — The  revetment 
in  this  bend  is  part  of  the  systematic  improvement  of  Lake  Providence 
reach.  Work  began  in  1889  and  was  continued  from  time  to  time,  as 
funds  were  available,  until  1897.  No  extension  or  repair  of  this  work 
has  been  made  since  then.  The  total  length  of  the  original  work  was 
15,820  feet,  of  which  about  4,000  at  the  lower  end  has  been  destroyed. 

Lake  Providence^  6Ifi  miles  helow  Cairo^  right  hank. — ^The  object  of 
this  revetment  work  was  to  control  and  hold  the  rapidly  caving  bank 
that  threatened  to  destroy  the  town  of  Lake  Providence  and  an  impor- 
tant levee  situated  between  the  lake  and  the  bank  of  the  river,  the 
destruction  of  which  would  have  necessitated  the  building  of  a  long 
line  of  new  levee  extending  from  Bunchs  Bend  aroutd  the  lower  ena 
of  Lake  Providence,  and  would  have  resulted  in  the  abandonment  of 
several  square  miles  of  cultivated  land,  including  a  portion  of  the 
town  of  Lake  Providence.  It  was  begun  in  1894  and  continued  during 
the  following  year,  further  extensions  being  made  in  1899  and  1900, 
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when  the  total  length  was  12,500  feet,  practically  all  of  which  is  still 
effective.  Minor  breaks  have  developed  from  time  to  time,  and  the 
revetment  has  been  extensivel}^  reenf orced  with  modern  fascine  mats, 
until  only  2,200  feet  of  the  original  woven  mat  work  remains  unpro- 
tected. 

The  work  of  the  past  season  included  two  channel  mats  250  feet  wide 
and  respectively  800  and  920  feet  long,  and  a  pocket  mat  to  reenforce 
the  old  revetment;  and  in  addition  some  repairs  to  the  bank  paving. 
A  break  in  the  l^nk  about  700  feet  long  developed  last  March^  which 
probably  involves  a  part  of  the  old  woven  revetment,  and  which  will 
be  repaired  during  uie  coming  season.  In  addition,  the  remaining 
unprotected  woven  revetment  will  probably  be  reenforced. 

Vdta  Pointy  598  miles  helow  Cairo^  ri^M  hank, — ^The  object  of  this 
work  has  been  to  hold  the  point  opi)osite  Vicksburg,  and  to  prevent 
recession  of  the  channel  downstream  away  from  the  harbor,  and  so 
aid  in  the  improvement  of  Vicksburg  Harbor,  now  in  charge  of  the 
Engineer  Department.  Caving  above  the  work  has  continued,  and 
may  require  an  upstream  extension  of  the  revetment  in  the  near  future. 
No  work  was  done  during  the  year  and  none  is  contemplated  for  the 
coming  season. 

For  further  details  of  work  in  this  district,  see  repoils  of  Captain 
Lucas  and  Assistant  Engineer  Hider  herewith. 

Fourth  district^  Warrenton^  MiS8..to  Head  of  Passes^  607-1  fi60  miles 
heUno  Cairo, — H^tdquarters,  3232  rrytania  street,  New  Orleans,  La. 
District  officers:  Capt.  Chas.  S.  Bromwell,  Corps  of  Engineers,  U.  S. 
Army,  to  May  27,  1904,  and  after  that  date  temporarily  in  charge  of 
Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  U.  S.  Army. 

The  works  include  the  bank  protection  of  Bondurant  Chute,  bank 
protection  in  Kempe  Bend,  improvement  of  the  harbors  at  Natchez  and 
Vidalia,  and  iniprovement  of  tne  harbor  at  New  Orleans,  La. 

Bondurant  Chutes  644,  fniles  helow  Cairo ^  right  hnnl'. — This  work 
was  undertaken  in  order  to  prevent  the  destruction  of  the  levee  lying 
between  the  end  of  Lake  Bruin  and  the  bank  of  the  river,  no  other 
location  of  the  levee  line  being  practicable  in  the  immediate  vicinity, 
and  its  abandonment  involving  the  construction  of  a  loop  several  miles 
long  around  and  behind  the  lake.  In  addition  to  the  cost  of  construct- 
ing this  new  line  of  levee  to  replace  the  old  one,  the  abandonment  of 
the  latter  would  result  in  the  exposure  to  overflow  of  a  large  amount 
of  cultivated  land. 

This  revetment  consists  of  mattresses  constructed  of  willow  brush, 
and  a  few  experimental  ones  built  entirely  of  lumber,  for  the  sub- 
merged portion,  with  upper  bank  paving  of  concrete.  During  the 
past  year  the  revetment  has  been  extended  188  feet  downstream, 
making  a  total  length  of  2,295  feet.  It  is  now  in  good  condition  and 
is  considered  a  complete  work,  requiring  only  current  repairs. 

Kempe  Bend^  658  miles  helow  Cairo ^  right  hank. — The  object  of  this 
work  has  been  to  prevent  further  erosion  of  the  bank  line  in  Kempe 
Bend,  which  has  already  destroyed  several  lines  of  levee  and  nearly 
reached  a  final  line,  the  destruction  of  which  would  necessitate  a  long 
line  of  new  levee  of  extremely  difficult  and  costly  construction.  The 
construction  of  a  new  line  would  also  require  a  long  period  of  time, 
and  a  break  in  the  front  line  in  the  meantime  would  be  disastrous  to  a 
large  section  of  the  country  below  Kempe.     Work  on  this  revetment 
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was  begun  in  1899  and  continued  each  season  since  that  time  until  it 
now  reaches  a  length  of  7,593  feet  of  revetment  in  three  detached 
places,  5,315,  1,395,  and  883  feet,  respectively. 

During  the  past  season  the  work  consisted  of  replacing  2,670  feet  of 
the  original  revetment  placed  in  1899,  which  had  been  destroyed  by 
the  unusually  strong  current  during  low  water  and  consequent  Bcoar 
of  the  channel,  and  of  revetting  the  bank  for  a  length  of  1,395  feet  in 
front  of  an  exposed  salient  of  the  levee  about  1,200  feet  above  the 
main  revetment.  The  conditions  in  Kempe  Bend  are  somewhat 
unusual,  there  being  but  little  current  along  the  bank  during  high 
water,  while  at  low  water  it  is  exceedingly  swift.  As  a  result  hi^* 
water  inspections  of  the  work  can  give  no  precise  knowledge  of  its 
condition,  which  will  not  be  developed  until  the  forthcoming  low-water 
season.  The  extension  and  repair  of  this  revetment  will  be  required 
during  the  season. 

Harbors  at  Natchez  and  Vidalta^  Miss*  and  La,^  688  miles  hdcw 
Cairo^  left  bank. — This  work  has  consisted  of  the  revetment  of  Giles 
Bend  in  order  to  prevent  a  threatened  cut-off,  which  would  destroy 
the  harbors  of  Natcnez  and  Vidalia  and  disturb  the  general  regimen  of 
the  river  for  many  miles  above  and  below.  This  work  now  covers  a 
length  of  14.790  feet,  and  operations  during  the  past  season  have  been 
confined  to  tne  repair  and  maintenance  of  the  existing  revetment.  All 
the  work  that  has  been  placed  has  been  effective  in  maintaining^  the 
bank  line,  but  further  extension  of  the  revetment  will  be  required. 
The  levee  built  along  the  axis  of  Cowpen  Neck  in  conjunction  with 
this  work  is  in  fair  condition,  requiring  only  minor  repairs.  Since 
the  flood  of  1903,  caving  along  the  narbor  front  of  the  city  of  Natchez 
has  become  very  active.  Operations  at  this  point  have  generally  been 
carried  on  under  special  appropriations,  and  a  continuance  of  these 
is  recommended. 

Junction  of  the  Mississippi,  lied,  and  Atchafalaya  rivers.  La. ,  7^4 
miles  below  (Jairo. — ^The  improvement  in  this  locality  consists  in  the 
maintenance  of  mattress  sill  dams  in  the  Atchafalaya  River  for  the 
purpose  of  preventing  the  enlargement  of  that  stream,  and  dredging 
the  low- water  channel  of  Old  River  for  the  purpose  of  maintaining  an 
adequate  depth  between  the  Mississippi,  Red,  and  Atehafalaya  rivers. 

The  original  sills  were  placed  in  1887-88,  and  since  tiiat  time  no 
enlargement  of  the  Atchafalaya  has  been  observed.  The  dams  are 
apparently  in  good  condition,  and  beyond  slight  repairs  to  maintain 
them,  no  further  work  is  contemplated  in  this  section. 

During  the  past  season  the  depth  of  water  in  lower  Old  River  was 
such  that  no  dredging  was  required  at  that  place.  The  physical 
changes  in  this  vicinity  are  carefully  measured  by  means  of  rrequent 
surveys,  as  it  is  important  to  ascertain  promptly  any  tendency  to 
enlargement  in  the  bed  of  Old  River  or  at  the  head  of  the  Atchafalaya. 
The  survev  of  this  year  shows  but  little  change  from  those  of  previous 
years.  The  impoi'tance  of  maintaining  the  present  conditions  requires 
that  suiEcient  funds  should  be  reserved  to  check  immediately  any  ten- 
dency toward  enlargement  and  keep  Old  River  and  the  Atchafalaya  at 
all  times  under  safe  control.  The  effect  of  the  recent  contraction 
caused  by  the  construction  of  railway  embankments  has  not  yet  been 
fully  ascertained,  but  some  scour  in  Old  River  at  the  railway  bridge 
has  occurred. 
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NiBW  Orleans  HMor^  966  miles  hdow  Cairo ^  right  and  left  hank. — 
The  object  of  the  work  in  this  harbor  is  to  prevent  the  erosion  of 
banks  and  consequent  loss  and  damage  to  adjacent  property.  The 
work  consists  mainly  of  spur  dikes,  placed  at  intervals  of  about  450 
fee^  and  of  continuous  revetment  of  the  lower  bank.  In  places  where 
eroskm  was  specially  active  continuous  revetment  was  placed  between 
the  spurs.  iSie  banks  are  protected  in  Carrollton  Bend  at  the  upper 
end  of  the  harbor  in  the  vicinity  of  Southport;  in  Greenville  Bend, 
opposite  Audubon  Park;  Gouldsboro  Bend  to  Algiers  Point,  and  in 
me  third  district  reach.  A  total  of  about  5i  miles  of  bank  is  thus 
protected  by  dikes  and  continuous  revetment.  During  the  past  season 
the  revetment  of  Southport  was  extended  by  4,750  linear  feet.  The 
steep  banks  and  OTeat  aepths  of  water  make  the  preservation  of  the 
banks  in  New  Orleans  Harbor  both  difficult  and  expensive,  and  the 
danger  of  sudden  collapse  in  certain  localities  is  by  no  melius  remote. 
Unaer  the  conditions  here  found  it  is  of  more  than  ordinary  impor- 
tance that  ample  means  should  be  provided  for  the  extension  and  com- 
I^etion  of  the  revetment  necessary  to  make  the  river  banks  along  the 
citv  front  reasonably  safe. 

f^or  further  details  concerning  the  work  in  this  district  see  the 
reports  of  Capt.  Charles  S.  Bromwell,  Corps  of  Engineers,  U.  S. 
Army,  and  Assistant  Engineer  H.  S.  Douglas,  appended  hereto. 

PliANT  IN  THE  SEVERAL  DISTRICTS. 

First  and  second  districts, — This  plant  is  located  a  short  distance 
below  Memphis  when  not  in  active  service.  During  the  spring  and 
summer  of  1903  repair  work  upon  it  was  actively  carried  on,  and  its 
previous  very  bad  condition  much  improved.  The  towboats  Chisca 
ind  Titan  received  extensive  repairs,  and  barges  and  quarter-boats 
were  much  improved.  This  work  was  continued  after  the  working 
season,  and  by  the  beginning  of  the  next  working  season  nearly  the 
complete  outfit  will  be  in  effective  condition.  No  new  plant  has  been 
purchased  or  built  for  the  first  and  second  districts  since  1894,  except 
one  flat  60  by  16  feet  built  during  the  past  year,  and  the  propeller 
steamer  Unique^  recentiy  purchased  from  the  Ward's  Engineering 
Works  of  Charleston,  W .  Va.  This  steamer  is  of  a  type  radically  dif- 
ferent from  any  in  use  on  the  Mississippi  Kiver,  and  was  purchased 
partly  as  an  experiment.  It  has  a  steel  hull  90  feet  long,  14  feet 
beam,  4i  feet  depth,  28  inches  draft,  18f  feet  width  over  guards. 
The  boiler  is  tubular,  with  outboard  condensers.  The  engine  is  triple 
expansion,  of  a  very  compact  type,  developing  about  200  norsepower, 
with  a  coal  consumption  of  about  2  pounds  per  indicated  horse- 
power. The  propeller  is  46  inches  in  diameter  and  operates  in  a  recess 
built  into  the  hull,  which  completely  protects  it  from  drift.  It  is 
expected  to  utilize  this  boat  for  surveying  and  inspection  purposes, 
Mw  also  to  conduct  with  it  a  series  of  experiments  to  determine  the 
value  of  this  type  for  towboats  and  other  vessels  in  use  on  Commission 
work. 

Third  district, — ^The  plant  pertaining  to  the  third  district  is  cared 
for  at  Greenville,  Miss.,  when  not  in  use.  General  repair  work  has 
been  continued  upon  it,  and  it  has  been  maintained  in  good  condition. 
Twelve  new  barges  have  been  constructed  and  a  new  steel  hull  tow- 
boat  is  Hearing  completion.     With  the  provision  for  rebuilding  the 
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hulls  of  the  tug  Pa/rJcer  and  the  hydraulic  grader  this  plant  will  be  in 
excellent  condition  by  the  working  season.  Half  of  the  cost  of  the 
steamer  Unique^  above  mentioned,  was  paid  from  the  allotment  to  the 
third  district  plant. 

For  further  details  respecting  plants  in  the  first,  second,  and  third 
districts  reference  is  made  to  the  reports  of  Capt.  E.  W.  Van  C.  Lucas, 
hereto  appended. 

Fourth  district. — ^The  plant  pertaining  to  the  fourth  district  is  cared 
for  at  New  Orleans,  La.  General  repairs  to  the  entire  plant  have  been 
made,  and  it  is  now,  with  few  exceptions,  in  good  condition.  Con- 
tracts for  the  construction  of  14  standard  gunwale  barges  have  been 
made  and  6  of  them  delivered.  Contract  for  the  construction  of  a 
small  steel  hull  steamboat  has  been  made  and  the  boat  is  well  advanced 
toward  completion. 

For  further  details  of  the  plant  in  the  fourth  district  reference  is 
made  to  the  report  of  Capt.  Charles  S.  Bromwell,  hereto  appended. 

Other  plant. — An  equipment  of  towboats,  pile  sinkers,  and  bar£^ 
is  maintained  for  use  in  connection  with  the  operation  of  the  dredge 
boats.  A  tract  of  land  at  West  Memphis,  ArK.,  containing  about  9 
acres,  has  been  purchased  for  storage  and  other  uses,  and  a  warehouse 
and  machine  shop  have  been  erected,  with  an  outfit  of  the  simpler 
machines  and  tools  needed  in  the  work  of  repairs. 

For  details  respecting  this  plant  and  repairs  upon  it  reference  is 
made  to  the  reports  of  the  Secretary  and  Assistant  Engineer  F.  B. 
Maltby,  hereto  appended. 

LEVEES. 

The  levees  of  the  first  and  second  engineer  districts,  comprisingthe 
following  levee  districts:  Upper  St.  Francis,  Missouri;  Beelfoot,  Ken- 
tucky and  Tennessee;  Lower  St.  Francis,  Missouri  and  Arkansas; 
Upper  Yazoo,  Mississippi,  and  White  River,  Arkansas,  are  in  char^ 
of  Capt.  E.  W.  Van  C.  Lucas. 

The  Upper  St.  Francis  levee  district  extends  on  the  right  bank  from 
Birds  Point,  Mo.,  opposite  Cairo,  to  the  mouth  of  Bayou  St.  John, 
just  above  Kew  Maarid,  with  a  river  frontage  of  70  miles  and  an  area 
of  700  square  miles.  The  levee  projected  \>j  the  Commission  will  be 
64  miles  Jongf,  of  which  6  miles  have  been  built. 

At  the  end  of  the  fiscal  year  the  United  States  had  placed  377,198 
cubic  yards  and  the  levee  board  and  private  parties  283,804  cubic 

Jards,  a  total  of  661,002  cubic  yards.     During  the  fiscal  year  ending* 
une  30,  1905,  the  United  States  will  expend  $15,000  and  the  loc3 
board  and  private  parties  about  the  same  amount. 

The  complete  protection  of  this  district  depends  upon  a  levee  from 
Birds  Point  to  the  high  land  in  the  vicinity  of  Cape  Girardeau,  which 
is  above  the  mouth  oi  the  Ohio  River.  Tnis  line  is  incomplete  and  in 
bad  repair.  As  it  is  justly  and  logically  to  be  regarded  as  part  of  St. 
Francis  Basin  levee  system,  thd  Commission  recommenas  that  all 
doubt  as  te  the  right  te  include  it  in  allotments  for  levees  in  that  basin 
be  removed  by  express  authority  in  the  law. 

The  Reelfoot  levee  district  extends  on  the  left  bank  from  Hickman. 
Ky.,  to  Slough  Landing,  Tenn.,  with  a  river  frontage  of  24  miles  ana 
an  area  of  318  square  miles.    The  projected  levee  line  has  a  length  of 

21  mileSj  of  which  4i  miles  in  Tennessee  have  been  built  by  the  local 
authorities,  and  about  5i  miles  in  Kentucky  by  the  United  States  and 
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the  local  board.  To  date  the  total  yardage  placed  is  789,131—263,361 
by  the  United  States  and  535,770  by  the  local  boards.  During  the 
coming  year  the  United  States  will  do  about  $15,000  worth  of  work 
and  the  local  bcNEirds  are  expecting  to  spend  from  ^5,000  to  $10,000. 

Yardage  to  complete  the  levee,  1,300,000. 

The  Lower  St.  Francis  levee  district  extends  on  the  right  bank  from 
Point  Pleasant,  Mo.,  to  the  mouth  of  the  St.  Francis  River,  with  a 
river  frontage  of  219  miles  and  an  area  of  3,600  square  miles.  The 
projected  levee  has  a  length  of  about  213  miles,  two  sections  of  which, 
respectively  178  miles  and  about  15  miles  in  length,  have  been  built, 
with  an  intervening  gap  about  13  miles  in  length,  which  is  now  being 
closed  by  the  St.  R^ncis  levee  board  of  Arkansas. 

Yardage  erected  during  the  year,  683,057  by  the  United  States  and 
657,817  by  the  levee  board,  a  total  of  1,340,874  cubic  yards.  The 
levee  at  present  contains  15,249,972  cubic  yards,  of  which  the  United 
States  placed  6,234,111  cubic  yards,  and  the  local  authorities  10,071,861 
cubic  yards.  To  complete  the  levee  system  of  this  district  will  require 
the  addition  of  8,800,000  cubic  yards.  Contracts  have  been  made  for 
placing  700,000  cubic  yards  during  the  coming  year  with  Government 
rands,  and  Uie  levee  board  expects  to  place  about  1,600,000  cubic  yards 
additional. 

The  Upper  Yazoo  leoee  district  extends  on  the  left  bank,  with  a  river 
frontage  of  121  miles,  from  the  hills  south  of  Horn  Lake,  Tennessee, 
below  Memphis,  to  the  lower  Coahoma  County  line.  This  levee  has 
a  length  of  124  miles,  and  protects  an  area  of  3,281  square  miles. 
During  the  present  year  the  United  States  built  373,853  cubic  yards  of 
new  work  and  the  levee  board  1,333,891  cubic  yards  additional,  a  total 
of  1,707,744  cubic  yards.  This  levee  now  contains  22,090,622  cubic 
yards,  of  which  6,617,786  cubic  yards  were  placed  by  the  United 
States  and  15,962,836  cubic  yards  by  the  levee  board.  It  needs  for 
completion  5,100,000  cubic  yards.  During  the  coming  year  an  expend- 
iture of  $70,000  is  proposed  by  the  Commission. 

The  White  River  levee  district  extends  from  Helena,  Ark.,  74  miles 
down  the  right  bank,  and  has  an  area  of  910  square  miles.  The  line 
18  complete  in  length,  with  the  exception  of  four  breaks  out  of  the 
fourteen  caused  b^  the  flood  of  1897,  which  have  been  kept  open  until 
tlie  grade  and  section  of  the  rest  of  the  line  shall  have  been  sufficiently 
improved.  Their  aggregate  length  is  10,000  feet.  The  levee  is  74 
miles  long,  of  which  67  miles  is  under  Government  control,  and  the 
remaining  7  miles  under  the  control  of  the  Laconia  levee  board. 

Daring  the  present  fiscal  year  the  United  States  constructed  449,770 
cubic  yards  of  new  work,  and  the  levee  boards  142,980  cubic  yards 
additional,  a  total  of  592,750  cubic  yards.  The  levee  now  contains 
8,811,715  cubic  yards,  of  which  6,678,495  cubic  yards  were  built  by 
the  United  States,  and  1,633,220  by  the  levee  board.  There  is  needed 
to  complete  this  line  about  8,100,000  cubic  yards  of  additional  work. 

More  complete  details  concerning  the  conditions  and  needs  of  the 
levees  in  the  first  and  second  engineer  districts  can  be  obtained  from 
the  reports  of  Capt.  E.  W.  Van  C.  Lucas  and  of  his  assistant  engineers, 
A.  J.  Jlolty,  Charles  Le  Vasseur,  M.  Gardner,  and  A.  F.  Kilpatrick, 
hereto  appended. 

The  levees  of  the  third  engineer  district,  comprising  the  Lower 
Yazoo,  Mississippi,  and  Upper  Tensas,  Arkansas  and  Louisiana  levee 
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districts,  were  in  charge  of  Capt.  Charles  L.  Potter  from  July  1  to  7, 
1908,  and  Capt.  EL  W.  Van  C.  L.ucas  since  July  7,  1903. 

The  Lower  Yazoo  levee  district  extends  on  the  left  bank  from  the 
upper  line  of  Bolivar  County,  Miss.,  to  the  mouth  of  the  Yazoo  River 
above  Vicksburg.  with  a  river  frontage  of  227  miles  and  area  of  3,367 
square  miles.  Tne  length  of  the  levee  line  is  187  miles.  During  the 
year  the  United  States  nas  constructed  1,905,843  cubic  yards  of  new 
and  enlargement  work  and  the  levee  board  1,738,266  cubic  yards 
additional,  a  total  of  3,644,108  cubic  yards.  The  levee  now  contains 
35,615,386  cubic  yards,  of  which  16,020,000  cubic  yards  were  built  by 
the  United  States  and  19,595,386  by  the  levee  board.  There  is  needed 
to  complete  this  levee  about  13,000,000  cubic  yards  of  additional  work. 
During  the  coming  season  the  Commission  proposes  to  expend 
$100,000  and  the  levee  board  in  the  neighborhood  of  ^1,000,000  addi- 
tional, the  greater  part  of  which  will  be  needed  for  new  loops  made 
necessary  by  caving  banks. 

The  upper  Tensas  levee  district  extends  on  the  right  bank  from  the 
highlands  on  the  south  side  of  the  Arkansas  River  to  a  point  in  Lioui- 
siana  opposite  Warrenton,  with  a  river  frontage  of  204  miles  and  an 
area  of  2,875  square  miles.  The  length  of  levee  line  is  186.8  miles. 
During  the  past  year  there  has  been  added  to  the  levee  by  the  United 
States  677,090  cubic  yards,  and  by  the  levee  boards  1,808,210  cubic 
yards  additional,  a  total  of  2,485,300  cubic  yards.  The  levee  now  con- 
tains 30,784,126  cubic  yards,  of  which  18,470,476  cubic  yards  were 
built  by  the  United  States  and  12,313,650  by  the  levee  boards,  and 
needs  for  completion  19,000,000  cubic  yards  additional,  which  includes 
an  extension  of  the  Arkansas  River  levee  of  about  6  miles,  necessary 
to  complete  the  system.  During  the  coming  year  the  Commission  pro- 
poses to  expend  in  this  district  §230,000,  to  which  the  Louisiana  levee 
boaixls  will  make  considerable  additions  and  the  Arkansas  levee  boards 
small  additions. 

For  more  detailed  information  concerning  the  condition  and  require- 
ments of  the  levees  in  this  district  reference  is  made  to  the  reports  of 
Capt.  E.  W.  Van  C.  Lucas  and  of  his  assistant  engineers,  Arthur  Hider, 
A.  Miller  Todd,  and  E.  C.  ToUinger,  hereto  appended. 

The  levees  of  the  fourth  engineer  district,  comprising  the  Lower 
Tensas,  Atchafalaya,  Lafourche,  Barataria,  Pontchartmm,  and  Lake 
Borgne  levee  districts,  all  in  Louisiana,  were  in  charge  of  Capt.  Chas. 
S.  Bromwell,  Corps  of  Engineers,  U.  S.  Army,  until  May  27,  1904, 
and  since  that  date  temporarily  in  charge  of  Lieut.  Col.  H.  M.  Adams, 
Corps  of  Engineers,  U.  S.  Army. 

The  Lower  Tensas  levee  district  extends  on  the  right  bank,  in  con 
tinuation  of  the  Upper  Tensas  district,  from  a  point  opposite  Wa»- 
renton,  Miss.,  to  the  mouth  of  Red  River,  with  a  river  frontage  of  158 
miles  and  an  area  of  2,080  square  miles. 

The  levee  line  is  continuous  from  the  upper  end  of  the  district  down 
to  Bougere  Landing.  At  a  distance  of  6.72  miles  below  the  lower  end 
of  the  continuous  levee  there  is  a  stretch  of  8.78  miles  of  levee.  The 
length  of  constructed  levee  is  143.47  miles,  but  17  miles  of  levee  are 
projected  to  connect  the  levees  and  extend  them  down  to  the  lower 
end  of  the  district. 

At  the  end  of  the  last  fiscal  j'^ear  the  levee  line  of  this  district  con- 
tained 17,947,083  cubic  yards.  The  net  increase  in  cubic  yardage  since 
then  is  915,943. 
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The  Atchafalaya  levee  district  extends  on  the  right  bank  from  the 
Red  River  to  Bayou  Lafourche,  with  a  river  frontage  about  122  miles 
long.  The  length  of  the  levee  line  is  127.75  miles,  and  the  area  pro- 
tected is  6,085  square  miles.  At  the  end  of  the  last  fiscal  year  the 
oontents  were  19,411,930  cubic  yards,  and  the  net  increase  since  that 
time  is  758,106  cubic  yards. 

Tfve  Lafourche  ana  Barataria  levee  districts  extend  on  right  bank 
from  Bayou  Lafourche  to  Head  of  the  Passes,  omitting  the  city  of 
Sew  Orleans.  The  river  front  is  160.6  miles.  The  levee  line  termi- 
nates at  the  Jump,  with  a  length  of  149.5  miles.  The  area  protected 
is  2,020  square  miles.  The  cubic  yards  of  earthwork  in  the  levees  on 
June  30,  1908,  were  11,005,740,  and  the  net  increase  for  the  present 
fiscal  year  is  490,990  cubic  yards. 

The  Pontchartrain  and  LaJce  Borgne  levee  districts  extend  on  the  left 
bank  from  Baton  Rouge,  La.,  to  Head  of  the  Passes,  exclusive  of  the 
city  of  New  Orleans,  a  distance  of  214.5  miles.  The  levee  line  is  202.67 
miles  in  length  and  terminates  at  Salt  Works,  5  miles  below  Fort  St. 
Philip.  The  levees  protect  an  area  of  1,816  square  miles,  and  they 
contained  at  the  end  of  the  last  fiscal  year  17,981,408  cubic  yards.  The 
net  increase  for  the  current  fiscal  year  is  1,084,771  cubic  yards. 

For  more  complete  details  concerning  the  levees  in  the  fourth  dis- 
trict reference  is  made  to  the  reports  of  Capt.  Chas.  S.  Bromwell, 
Corps  of  Engineers,  U.  S.  Army,  and  of  bupt.  W.  E.  Knobloch,  here 
appended. 

HIGH- WATER  STAGES. 

The  high-water  season  was  marked  bv  lon^  continued,  moderately 
high  stages.  No  crevasses  occurred.  The  highest  gauge  readings  at 
the  points  named  below  were  as  follows.  The  highest  readings  at  the 
same  places  during  1903  are  also  given  for  comparison: 


1904. 

1903. 

1904. 

1903. 

Odro 

49.10 
87.40 
89.20 
47.62 
48.96 
48.65 

50.57 
40.15 
40.10 
51.00 
52.90 
49.10 

Lftke  Providence . . 

42.45 
46.81 
45.50 
43.70 
16.32 

46.48 

Folton 

Vicksburv 

51.80 

Memphis 

Natchez 

50.35 

Helena 

Red  River 

50.08 

Arkf^ffiiAfl  City       ,.   . 

Carrollton 

19.42 

Qreenville...' 

The  levels  reached  were  far  above  the  natural  banks  in  all  parts  of 
the  river.  But  for  the  levees  there  would  have  been  widely  extended 
overflow. 


MAP  OF  THE  ALLUVIAL  VALLEY. 


With  a  view,  mainlv,  of  exhibiting  the  present  extension  of  the 
levee  system  and  the  dfevelopment  of  the  adjacent  country  which  has 
followed  it,  the  Commission  has  caused  to  be  prepared  a  map  of  the 
alluvial  valley,  which  is  hereto  appended,  p.  26.  This  map  is  limited 
to  the  area  which  would  be  subject  to  overflow  if  unprotected.  The 
heavy  black  lines  following  the  course  of  the  river  represent  the  levees 
now  existing,  about  1,418  miles  in  length.  It  shows  also  the  railroads  in 
lighter  black  lines  with  their  names  indicated  by  initials;  and  the  location 
of  bars  on  which  dredging  has  been  done,  with  the  dates  of  working  on 
them,  and  the  location  of  United  States  gauges;  also  the  United  States 
levee  districts,  and,  in  Louisiana,  the  State  levee  districts  as  well. 
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No  fact  connected  with  the  recent  history  of  the  alluvial  valley, 
apart  from  its  levee  system,  is  of  higher  significance  than  the  building 
of  its  railroads.  Witn  the  exception  of  two  or  three  transcontinentiJ 
lines  which  were  compelled  to  cross  the  valley  at  whatever  cost  of 
construction  and  hazard  of  interruption,  they  have  all  been  built  within 
few  years  past,  and  since  the  participation  of  the  United  States  in  the 
work  of  levee  building  has  inspired  confidence  in  the  permanence  and 
certainty  of  protection  from  overflow.  Except  for  this  confidence  the 
railroads  would  not  have  been  built.  Without  the  continued  main- 
tenance of  the  levees  they  can  not  be  kept  up  and  operated. 

The  alluvial  country  contains  vast  supplies  of  timber  which  can  not 
be  gotten  to  market  without  railroads.  Unlike  some  timbered  coun- 
tries, the  lands  of  the  alluvial  valley  will  have  a  value  and  productive- 
ness, after  the  removal  of  the  timber,  to  insure  permanent  prosperity, 
both  to  the  railroads  and  the  inhabitants.  It  would  be  a  reasonable 
assumption  that  a  region  possessing  such  natural  resources  and  hold- 
ing out  such  promise  of  commercial  growth  and  prosperity  as  to  induce 
the  building  of  railroads  to  the  extent  shown  on  the  map  of  the  allu- 
vial valley  referred  to  would  respond  to  the  opportunities  offered  by 
the  railroads  in  rapid  development  of  business  activity.  That  assump- 
tion has  been  signally  verified  in  the  present  case.  The  network  of 
railroads  shown  on  the  map  is  an  index  of  the  phenomenal  growth  and 
prosperity  which  has  attended  and  followed  their  building. 

As  an  illustration  of  the  rapid  growth  of  population,  business,  and 
wealth  which  has  taken  place  in  the  alluvial  vallej'  since  confidence 
has  been  established  in  protection  against  overflow,  the  following 
facts  and  figures  are  submitted  relating  to  the  Yazoo  Basin,  obtained 
from  unoflicial  but  trustworthy  sources. 

Between  1881  and  1884  a  line  of  railroad  was  constructed  down  the 
axis  of  the  Yazoo  Basin  from  Memphis  to  Vicksburg,  225  miles  in 
length.  Nearl}^  or  quite  three-fourths  of  the  country  was  unimproved 
and  covered  with  heavy  forests.  About  1890,  the  railroad  naving 
passed  into  the  control  of  the  Illinois  Central  Railroad  Company,  the 
construction  of  branch  lines  began,  and  has  continued  since,  and  is 
going  on  now.  The  total  mileage  in  the  basin  has  increased  from  225 
miles  in  1890  to  816  in  1903,  and  is  still  extending.  The  lumber 
industry,  which  was  the  first  to  feel  actively  the  effect  of  this  railroad 
building,  has  grown  to  enormous  propoi-tions.  The  lumber  is  shipped 
out  as  logs,  boards,  heading,  staves,  box  stuff,  spokes,  and  every  otner 
form  of  merchantable  lumber.  Great  areas  of  land  in  the  interior  of 
the  basin,  which  were  formerly  regarded  as  irreclaimable  swamps, 
have  been  cleared,  drained,  and  put  under  cultivation,  and  have  b^n 
found  to  have  greater  fertility  and  productive  capacity  than  the  older 
and  higher  land.  Flourishing  crops  are  to  be  seen  to-day  growing  in 
depressions  where  the  high-water  marks  of  former  floods  are  20  to  25 
feet  up  on  the  trees. 

The  population  of  the  basin  increased  from  94,672  in  1880  to  195,346 
in  1900,  and  has  continued  to  increase  at  as  rapid  a  rate  since. 
The  assessed  value  of  taxable  property  in  1902  was  $42,000,000,  exclu- 
sive of  railroad  property,  which  was  an  increase  of  more  than  60  per 
cent.  The  increase  in  the  market  value  of  real  estate  has  been  far 
greater — probably  twice  that  amount.  Ten  years  ago  the  basin  had 
2  banks,  with  aggregate  capital  of  $350,000;  now  there  are  51  banks, 
with  aggregate  capital  of  over  $3,000,000.  There  are  28  oil  mills  ana 
8  cotton  compresses,  representing  an  investment  in  the  aggregate  of 
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nearly  $8,000,000.  The  number  of  sawmills  and  mills  for  the  manu- 
&ctare  of  lumber  in  various  forms  is  not  known,  but  is  very  large. 

Ejflfective  and  successful  levee  building  began  in  1884,  when  the 
Upper  Yazoo  levee  district  was  organized  under  the  laws  of  the  State. 
The  Liower  Yazoo  levee  district  was  organized  prior  to  that  time,  but 
bad  not  done  effective  work,  and  could  not  without  the  active  coopera- 
tion of  the  citizens  of  the  upper  district.  The  basin  is  a  single  area 
in  its  relation  to  the  river,  ana  must  be  so  treated  for  the  purpose  of 
protection.  The  first  act  of  the  levee  board  of  the  upper  mstnct  was 
to  issue  $500,000  of  bonds  at  8  per  cent,  from  whicn  $487,500  was 
laised  by  the  aid  of  the  railroad  company.  Afterwards  a  further  issue 
of  $400,000  was  authorized  and  again  negotiated  by  the  aid  of  the 
railroad  company.  The  4  per  cent  bonds  of  the  same  district  now 
command  a  premium  of  20  per  cent. 

Almost  contemi)oraneously  with  these  proceeding  the  United  States, 
under  the  provisions  of  the  law  creating  the  Mississippi  River  Com- 
mission and  subse(iuent  laws,  began  to  expend  money  to  aid  in  the 
building  and  repair  of  levees.  This  cooperation  greatly  stimulated 
the  efforts  of  the  citizens  of  the  basin,  and  the  levee  board  used  its 
power  to  levy  taxes  for  levee  building  to  the  limit  of  the  ability  of  the 
people  to  pay.  The  levee  taxes  in  the  Upper  Yazoo  levee  district  for 
1886  amounted,  in  round  numbers,  to  $118,000;  in  1903  to  $431,755. 
The  aggregate  cotton  production  in  the  two  Yazoo  levee  districts,  the 
npper  and  the  lower,  in  1879  was  estimated  at  185,868  bales;  in  1903 
at  426,414  bales.  This  increase  of  the  production  of  cotton  is  empha- 
8ized  by  the  fact  that  in  recent  years  there  has  been  a  greater  relative 
increase  in  the  product  of  other  crops  than  in  cotton.  Planters  have 
been  striving  to  improve  their  agriculture  and  secure  a  higher  degree 
of  industriafindependence  by  introducing  greater  variation  of  crops, 
and  the  culture  of  com,  peas,  clover,  and  alfalfa  has  been  greatly 
increased. 

This  growth  of  population,  production,  and  business  has  affected 
every  interest  of  society.  The  Yazoo  Basin  is  sprinkled  with  towns 
whose  sites  were  the  home  of  the  bear  and  the  wild  cat  ten  years  ago. 
Churches  and  schools  have  multiplied,  and  the  people  are  better  housed, 
better  clothed,  and  better  fed  than  formerly.  These  changes  touch 
one  sociological  and  industrial  problem  of  interest  and  importance. 
The  Yazoo  Basin  is  an  ideal  home  and  the  raising  of  cotton  an  ideal 
occupation  for  the  negro.  The  simplicity  of  its  culture,  its  ready  sale, 
and  the  fact  that  it  can  be  grown  with  profit  on  a  small  scale  adapt  it 
perfectly  to  the  capacity  and  taste  of  the  negro,  whether  as  an  employee 
or  a  small  tenant.  The  increasing  extent  of  its  cultivation  in  recent 
years  has  attracted  a  great  emigration  of  that  race  from  the  highlands 
to  the  Yazoo  country,  and  given  them  the  advantage  of  active  compe- 
tition for  their  services. 

What  has  been  said  of  the  Yazoo  Basin  is  true,  in  the  main,  of  the 
whole  alluvial  valley.  The  facts  in  regard  to  that  part  of  it  have  been 
stated. as  illustrating  the  rapid  advance  which  has  taken  place  in  all 
the  country  subject  to  overflow,  in  every  element  of  prosperity,  as  a 
result  of  protection  against  floods.  So  far  as  we  know  it  is,  in  all  its 
circumstances,  without  a  parallel  in  the  history  of  public  works. 

It  need  hardly  be  said  tnat  the  preservation  of  tnese  beneficial  con- 
ditions  depends  upon  the  continuance  of  the  confidence  which  has  been 
seated  in  the  minds  of  men  in  the  security  and  permanence  of  protec- 
tion from  overflow.    It  was  the  intervention  of  the  strong  arm  of  the 
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Federal  Government  that  created  that  confidence,  and  it  aloo« 
maintain  it.  To  do  this  will  require  a  continuance  of  expendituri 
a  number  of  years  to  come,  and  to  do  it  well  and  certainly  they  4 
be  at  an  increased  rate  for  a  few  years.  j 

The  maintenance  of  a  completed  levee  system  would  be  a  bi 
entirely  within  the  resources  of  the  riparian  States  and  communi^ 
it  were  not  for  the  caving  of  its  banks  by  the  river.     This  occc 
the  bends,  and  as  they  are  elongated  by  the  caving  the  river  woi 
way  to  the  levees  at  those  points  and  undermines  them.     This  t 
takes  place  only  at  intervals  both  of  time  and  locality.    The] 
goes  through  periodical  intervals  of  change  or  tendency  to  chani 
various  localities,  followed  by  intervals  ot  comparative  stability 
the  Lower  Yazoo  levee  district  and  in  the  Lower  Tensas  d 
changes  are  taking  place  in  bank  lines   which  threaten  injui 
important  levees  in  the  near  future.     Such  cases  have  to  be  met  i^ 
of  two  ways;  either  by  checking  the  caving  of  the  bank  by  revet 
or  by  building  a  new  levee  on  ground  farther  from  the  river, 
expense  of  the  former  is  such  that  it  can  be  resorted  to  only  in  i 
where  the  levee  threatened  is  so  situated  that  a  new  location  cai 
be  found  except  at  a  great  distance  from  the  river,  or  where  extre 
valuable  interests  would  be  sacrificed  by  the  change  of  line,  or  ^ 
there  is  a  lake  or  impassable  swamp  lying  immediately  behii 
existing  levee,  or  a  town  or  city  which  would  be  thrown  open  to  < 
flow  by  the  change  of  line.    That  method  of  protection  has  been  ap^ 
in  four  places  on  the  river  in  the  past;  one  at  Lake  Bolivar,  ij 
Upper  Yazoo  levee  district,  where  tne  revetment  has  been  in  j 
fifteen  years,  and  gives  every  promise  of  permanent  success;  o\ 
Lake  Providence,  m  the  Lower  Tensas  levee  district,  where  the  r 
ment  was  be^n  in  1894  and  substantially  completed  in  1900;  oi 
Bondurant,  m  the  Lower  Tensas  district,  where  the  revetment 
been  in  place  for  four  vears,  and  one  at  Kempe  Bend,  also  in 
Lower  Tensas  district,  wliere  the  revetment  was  begun  in  1899 an' 
been  in  course  of  extension  and  strengthening  since.     At  Kempe 
the  situation  is  critical;  at  Lake  Providence  and  Bondurant  tne 
has  been  entirely  successful  so  far,  and  gives  reasonable  promii 
permanence.     One  other  situation  oif  a  similar  sort  exists  at  Longw^ 
m  the  Lower  Yazoo  district,  where  a  revetment  will  be  built  dr 
the  coming  season.    Some  other  critical  points  will  have  to  be  pro 
for  in  the  near  future,  either  by  revetment  or  by  relocation  of  the 
as  may  be  determined  later. 

It  was  in  view  of  this  situation  that  the  Commission,  in  its  last  an 
report,  recommended  that  authority  be  given  to  make  contracts 
levees  to  be  paid  out  of  the  appropriation  for  the  year  ending  June 
1906,  when  available,  which  was  subsequently  authorized  by  the  ad 
April  28,  1904.  It  is  believed  that  the  authority  thus  given  was  mi 
to  the  interest  of  the  work.  For  the  same  reason  tne  Commisa 
strongly  urges  the  necessity  of  larger  appropriations  for  levee  w< 
for  a  few  years  to  come  than  have  teen  availaole  for  several  years  pi 
The  interests  involved  are  so  vast,  and  so  much  depends  upon  the  un 
terrupted  maintenance  of  the  system  now  so  well  advancea  toward  cc 
pletion,  that  it  would  be  a  failure  of  duty  on  the  part  of  the  Commisa 
to  omit  to  state  this  recommendation  with  earnestness  and  emphasi& 

It  is  proper  to  have  in  mind  in  this  connection  that  as  the  ripar 
communities  reap  greater  and  greater  advantages  from  the  proteci ' 
afforded  by  the  levees  they  ought  to  contribute  more  and  more  to 
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expense  of  them.  And  they  do.  There  is  no  ground  to  say  that  the 
amounts  raised  by  local  taxation  are  not,  as  a  rule,  fully  up  to  the  ability 
of  the  people  to  pay.  It  would  be  quite  natural  to  suppose  at  first 
blush  tnat  with  the  extension  of  the  levee  system  along  the  whole  river 
and  the  consequent  increase  in  the  number  of  people  immediately  bene- 
fited by  it  the  burden  upon  each  would  be  liehtened.  But  the  con- 
trary is  the  fact.  The  confinement  of  the  whole  flood  discharge  from 
Cairo  down  between  levees  increases  the  flood  heights  and  so  compels 
the  maintenance  of  higher  levees,  so  that  the  burden  to  each  levee  dis- 
trict is  increased  inst^id  of  being  diminished,  especially  in  the  lower 
reaches  of  the  river.  The  closure  of  the  Tensas  front  has  made  it  nec- 
essary to  increase  the  height  of  levees  in  Louisiana  very  materially. 
The  complete  closure  of  the  St.  Francis  front  will  have  a  like  effect  as 
respects  the  levees  along  the  Yazoo  Basin.  The  United  States  must 
treat  the  problem  as  a  single  one,  and  the  States  and  local  boards  have 
to  submit  to  the  results,  wnich  they  do  with  cheerfulness.  The  coop- 
eration which  has  been  maintained  between  the  United  States  and  the 
States  and  their  local  boards  for  twenty  years  has  been  a  fair  and  cor- 
dial one,  and  there  is  no  ground  to  claim  that  the  local  interests  have 
not  borne  their  fair  share  of  the  burden.  For  a  few  years  to  come  the 
necessities  of  the  situation  will  compel  the  contribution  by  them  of  all 
the  money  thev  can  raise,  notwithstanding  the  most  liberal  appropria- 
tions that  can  be  expected  from  Congress. 

NATCHEZ  HARBOR. 

Changes  have  taken  place  in  Marengo  Bend,  immediately  above  the 
city  of  iNatchez,  which  tnreaten  serious  injury  to  the  harbor  of  that  city. 
The  current  has  so  changed  its  direction  as  to  impinge  with  great  force 
upon  the  narrow  bank  at  the  foot  of  the  bluff  upon  which  the  city  stands, 
and  is  caving  it  away  rapidly.  This  strip  is  the  landing  place  for  steam- 
boats and  contains  some  valuable  property.  If  it  were  washed  away,  the 
attack  of  the  river  would  be  expended  directly  upon  the  foot  of  the  bluff 
on  which  the  city  is  situated  and  valuable  property  would  be  destroyed. 
The  only  practicable  remedy  is  a  revetment  of  the  bank.  There  are 
weighty  reasons  why  such  work  as  this  should  be  provided  for  by  spe- 
cial api)ropriations  and  not  made  a  burden  on  the  general  appropriation 
for  the  improvement  of  the  river.  The  case  is  precisely  similar  to  others 
of  less  importance  in  which  such  appropriations  have  been  made.  It  is 
therefore  recommended  that  an  appropriation  be  made  of  a  suitable  sum 
for  the  protection  of  the  harbor  of  Natchez. 

Respectfully  submitted. 

O.  H.  Ernst, 
CoUyneL^  Corps  of  Engineers ^^  U.  S,  Army^ 

President^  Mississippi  River  Commission. 
R.  S.  Taylor. 

J.  A.  OCKERSON. 

H.  M.  Adams, 
Lieut,  CoL^  Corps  of  Engirieers^  Z7.  S.  Army. 
Thos.  L.  Casey, 
Major^  Corps  of  Engineers^  U.  S,  Army. 
Henry  B.  Richardson. 
Homer  P.  Ritter, 
Assistant^  U.  S.  Coast  and  Geodetic  Survey. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A.  r^  \ 
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Money  statemenia. 

Apprapriations  expended  under  Mississippi  River  Commission. 

[Appropriation  for  improving  Miflsiasippi  River.] 

July  1,  1903,  balance  unexpended a|2, 966, 681. 53 

Amount  appropriated  by  sundry  civil  act  approved  April 
28,1904 12,000,000.00 

Miscellaneous  receipts  from  sales  of  engineer  property 
under  the  provisions  of  section  5  of  river  and  harbor  act 
of  June  13, 1902,  and  other  sources 7,402.69 

2,007,402.69 

4,974,084.22 
June  30,  1904,  amount  expended  during  fiscal  year 2, 258, 016. 04 

July  1,  1904,  balance  unexpended 2,716,068.18 

July  1,  1904,  outstanding  liabilities 53,220.00 

July  1,  1904,  amount  covered  by  uncompleted  contracts.      364, 957. 49 

418,177.49 

Juljrl,  1904,  balance  available 2,297,890.69 

Distributed  as  follows: 

Mississippi  River  Commission 956.61 

Surveys, gauges,  and  observation 11,675.82 

Levees 168,050.40 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 3, 584. 63 

Dredges  and  dredging 88,446.43 

Plant  and  miscellaneous 7, 338. 97 

Improving  harbors  and  tributaries 15, 061. 73 

Unallotted 2,002,878.30 

2,297,890.69 

Amounts  necessary  to  be  appropriated  for  the  fiscal  year  ending  June  SOj  1906 ,  in  addition 
to  the  balance  uneacpended  July  i,  1904- 

For  continuing  the  improvement  of  the  Mississippi  River  from  Head 
of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  Commission 13, 000, 000. 00 

Improving  harbor  at  Memphis  Tenn.  (including  Wolf  River) 25, 000. 00 

Improving  harbor  at  Natchez,  Miss. ,  and  Vidalia,  La 200, 000. 00 

Rectification  of  Red  and  At(;hafalaya  rivers,  Louisiana 50, 000. 00 

Im  proving  harbor  at  New  Orleans,  La 300, 000. 00 

3,675,000.00 

[Appropriation  for  gauging  the  waters  of  the  Lower  Mlssiasippi  and  its  tTibutarie8.fr] 

July  1, 1903,  balance  unexpended 1,641.36 

Amount  allotted  by  Chief  of  Engineers,  April  18,  1903,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  harbor 
act  of  August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act 
of  June  13,  1902 9,100.00 

10,64L36 

June  30, 1904,  amount  expended  during  fiscal  year |6, 987. 94 

June  30,  1904,  amount  reverted  to  Treasury  during  fiscal 

year 887.34 

7,876.28 

aAmount,  92,966,670.03,  shown  in  report  for  1903,  increased  S11.60  reclamation  on  check  No.  148777 
on  Assistant  Treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of 
Treasurer  of  the  United  States  in  June,  1901. 

bThe  custody  and  care  of  the  gauges  maintained  under  this  appropriation  were  aasumed  by  the 
Mississippi  River  Commission  February  11, 1901,  on  which  date  they  were  transferred  to  the  secretary, 
under  authority  of  Secretary  of  War,  dated  January  25, 1901. 
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Julyl,  1904,  bftlanoe  unexpended $2,766.08 

Jnly  1, 1904,  outstanding  liabilities 2,300.75 

July  1, 1904,  balance  reverting  to  Treasary 465.33 

Amoont  that  can  be  profitably  expended  in  fiacal  year  ending  June  30, 

1906,  in  addition  to  the  balance  unexpended  July  1, 1904 9, 100. 00 

[AppropriAtion  for  waterway  from  Lockport,  m.,  to  St.  Louis,  Mo.] 

Julyl,  1903,  balance  unexpended 17,527.62 

June  30, 1904,  amount  expended  during  fiscal  year 8, 373. 97 

July  1, 1904,  balance  unexpended 9, 153. 55 

Julyl,  1904,  outstanding  liabilities 1,675.24 

July  1, 1904,  balance  available 7,478.31 


Consolidated  statement  of  all  appropriations  expended  under  the  Mississippi  River 
Commission  to  June  SO,  1904. 

[Appropriation  for  improving  MiaBiasippi  River.] 

Actof  Jane 28,  1879  (organic) $175,000.00 

Actof  JunelO,  1880  (sundry  dvil) 150,000.00 

Act  of  March  3, 1881  (river  and  harbor) 1,000,000.00 

Actof  March3,  1881  (sundry  civil) 150,000.00 

Actof  August  2, 1882  (river  and  harbor) 4,123,000.00 

Actof  August  7, 1882  (sundry  civil) 150,000.00 

Actof  March  3, 1883  (sundry  civil) 150,000.00 

Act  of  January  19, 1884  (river  and  harbor) 1,000,000.00 

Act  of  July  5, 1884  (river  and  harbor) 75,000.00 

Actof  July  5, 1884  (river and  harbor),  less  $5,000  transferred  to  snag- 
boat  service 2,065,000.00 

Act  of  July  7, 1884  (sundry  dvil) 75,000.00 

Act  of  Auffust  5, 1886  (river  and  harbor),  less  $5,942.60  for  expenses, 

office  Chief  of  Enffineers 1,994,057.40 

Actof  August 5,  1886  (river  and  harbor),  less  $47.30  for  expenses, 

office  Chief  of  Engineers 29,952.70 

Act  of  August  11,  1888  (river  and  harbor),  less  $4,859  for  expenses, 

office  Chief  of  Engineers 2,840,141.00 

Actof  August  11,  1888  (river  and  harbor) 75,000.00 

Actof  October  2,  1888  (sundry  civil) 35,000.00 

Act  of  October  19,  1888  (defidency),  less  $4,214.39  reverted  to  the 

Treasury 20,785.61 

Act  of  September  19, 1890  (river  and  harbor) 3,200,000.00 

Act  of  September  30,  1 890  ( defidency ) 5, 625. 00 

Actof  March  3,  1891  (defidency) 1,950.00 

ActofMarch3, 1891  (joint  resolution) 1,000,000.00 

Actof  July  13,  1892  (river  and  harbor) 2,470,000.00 

Act  of  July  28, 1892  (deficiency) 44.80 

Actof  March 3, 1893 (sundry  civil) 2,665,000.00 

Act  of  August  18, 1894  (river  and  harbor) 485,000.00 

Act  of  August  18,  1894  (sundry  civil) 2,665,000.00 

Actof  March  2,  1896  (sundry  dvil) 2,665,000.00 

Actof  Junes,  1896  (nver  and  harbor) 909,000.00 

Joint  resolution  approved  March  31, 1897  ( Public,  No.  6) 250, 000. 00 

Act  of  June  4, 1897  (sundry  dvil) 2,933,333.00 

Actof  July  19,  1897  (deficiency) 625,000.00 

Actof  July  1,1898  (sundry  dvil) 1,983,333.00 

Actof  March  3,  1899  (simdry  dvil) 2,583,333.00 

Actof  March  3,  1899  (river  and  harbor) 185,000.00 

Actof  Jm&e  6,  1900  (sundry  dvil),  less  $5,000  for  expenses,  office 

Chief  of  Endneers 2,245,000.00 

Actof  June  13, 1902  (river  and  harbor) 90,000.00 
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Act  of  Jane  13, 1902  (river  and  harbor) «2, 200^  (MKK  00 

Act  of  March  3,  1903  (sundry  civil) 2,000,000.00 

Act  of  April  28,  1904  (sundry  civil) 2,000,000.00 

Total  specific  appropriations 47, 209, 566. 51 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  underact  of  August  2, 1882,  less  $123.42  re- 
verted to  Treasury 1272,604.96 

Same  for  works  above  Cairo,  under  act  of  July  5,  1884. . .      22, 632. 53 

Total  balances 296,137.49 

MISCELLANEOUS  RECEIPTS. 

Amount  received  from  Quartermaster's  Department,  U.  S. 
Army,  September  21,  1898,  on  account  reimbursement 
for  plant  loaned  during  war  of  1898  and  lost  at  sea 
(taken  up  by  fourth  district  officer  in  January,  1899) . .  $8, 000. 00 
Amount  received  in  December,  1903,  in  settlement  of 
claim  against  Southern  Pacific  tug  El  Voile  for  damages 
to  dredge  Beta,  collected  by  U.  8.  attorney  for  eastern 
district   of   Louisiana.     Credited    to    '^  Dredges   and 

Dredging,"  secretary's  office 169. 00 

Amount  received  in  December,  1903,  in  settlement  of 
claim  against  steamer  H,  M.  Carter  for  damaees  to 
baige  I^.  33,  collected  by  the  Solicitor  of  the  Treas- 
ury.   Credited  to  "Plant,''  fourth  district  office 18.00 

Amounts  received  from  sales,  etc.,  under  the  provisions 
of  section  5  of  river  and  harbor  act  of  June  13,  1902: 
By  secretary — 

From  sales  in  September,  1903,  credited  to  unal- 
lotted balance 3.60 

From  sales  in  February,  1904,  credited  to  unal- 
lotted balance 26.00 

By  first  and  second  district  officer — 

From  sales  in  October,  1903,  credited  to  unal- 
lotted balance 79.10 

From  sales  in  April,  1904,  reallotted  to  "Plant" .  260. 00 

By  third  district  officer^— 

From  sales  in  December,  1902  (not  previously 

taken  up),  credited  to  unallotted  balance 166. 36 

From  salesin  March,  1904,  reallotted  to  "Plant" .        1, 360. 00 
By  fourth  district  officeiv- 

From  sales  in  July,  August.,  and  September,  1903, 

reallotted  to  "PlanF' 3,938.64 

From   sales    in    October,    1903,    reallotted    to 

"Plant" 1,318.00 

From  sales  in  April,  1904,  reallotted  to  "Plant".  82.60 

From  sales  in  May,  1904,  reallotted  to  * '  Plant' ' .  12. 60 

Previously  reported 906. 16 

Total  miscellaneous  receipts 16, 307. 86 

Total 47,681,000.86 
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EXPENDED. 


81 


Location  and  object. 


To  June  SO, 
1908. 


During  year 

ending  June 

80,1904. 


Total. 


KiaRfttippf  River  Comminion 

Sarreys,  gauges,  and  obeenrationfl  . 
Levees. , 


Revetment  and  contraction  works,  permanent  channel 

improvemen  ts  and  protection 

Dredges  and  dredging 

Experimental  dikea , 

Plant  and  mlBoellaneoufl 

Improving  harbon  and  tributaries 

Works  above  Cairo 


•674,222.28 
2,014,764.60 
17,274,684.52 

10,411,600.76 

03,016,040.76 

98.885.60 

1,925,826.00 

6,458,409.68 

.787,682.68 


188,989.49 

72,167.99 

1,103,388.05 

249,682.85 
281,606.90 
1.114.60 
296,688.95 
214,525.81 


f718,21L77 
2. 086, 982. 5» 
18,377,972.57 

10,661,188.61 
8,297,649.66- 

100, 000. 0» 
2.222,464.95- 
6,667,934.99 

787,682.53« 


Ibtal  expended , 

Balance  unexpended  June  80, 1904. 
Unallotted 


42,606,916.68 


2,258,016.04 


44,864,932.67 

718,189.88 

2,002,878.80 


Total  appropriated,  etc. 


47,581,000.85 


aAmoont,  13,016.052.26,  shown  in  Annual  Report  for  1908,  reduced  fll.50  reclamation  on  check  No. 
143777  on  assistant  treasurer.  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit 
of  Treasurer  of  United  States  in  June,  1901. 

[Appropriation  for  gauging  the  waters  of  the  lower  Mississippi  and  its  tributaries.] 

AUobnents  from  general  appropriations  for  examinationsi  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $6,000.00 

June  10,  1872 5,000.00 

March  3,  1873.. ..u 5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 5,000.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 5,000.00 

August  2, 1882 5,000.00 

Deficiency  act  of  March  12,  1884 2,100.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

July  5,  1884 5,000.00 

August  5,  1886 5,000.00 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August 

11,1888 8,700.00 

Deficiency  act  of  October  19,  1888 - 3,600.00 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 

1890 9,000.00 

1891  (less  $3,518.34  withheld  in  United  States  Treasury  under  rul- 
ing that  only  $6,000  can  be  expended  each  fiscal  year) 5, 181. 66 

1892 5,100.00 

1893 5,500.00 

1894 5,500.00 

1895 5,500.00 

1896 5,500.00 

1897 5,500.00 

1898 5,500.00 

1899 6,000.00 

1900 5,500.00 

1901 6,000.00 

1902 • 6,000.00 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11, 1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13,  1902,  for  fiscal  years,  viz: 

1903 9,100.00 

1904 9,100.00 

Total 173,381.66 
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EXPENDED. 


To  June  30, 
1908. 


During  year 
ending  June 
L904. 


nding 
80,  IS 


Total. 


Expenditures 

Unexpended  balances  reverted  to  Treasury  . 

Total 

Unexpended  balance  June  30, 1904 


9165,268.43 
8,869.21 


16,967.94 


|1G2,266.S7 
8,869.21 


163.627.64 


a6, 987.94 


170,616.66 
2,766.08 


Total  appropriated,  etc. 


I 


173,881.66 


a  Includes  tl.67  on  Treasury  settlement  from  funds  previously  allotted  and  reverted  to  the  Treasury. 

[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.] 

Act  of  June  13,  1902  (river  and  harbor)   125,000.00 

EXPENDED. 


Expenditures 

Unexpended  balance  June  30, 1904  . 


Total  appropriated,  etc. 


To  June  30, 
1903. 


r,472,48 


During  year 

ending  June 

80,1904. 


$8,878.97 


Total. 


$16,846.46 
9,163.56 


25,000.00 


CkmaoMcUed  statemerU  of  condition  of  appropriations  and  allotments  under  Mississippi 
River  Commission  on  June  SO,  1904- 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

[Appropriations:  Improving  Mississippi  River;  gauging  the  waters  of  the  lower  MiasiflBippi  and  its 
tributaries;  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.] 


Appropriation  for  improving  Mississippi  River,  allotment  for— 

Mississippi 
RiverCom- 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredvesand 
dredging. 

Expended 
allotments. 

Total. 

Amount  expended  on  previous  proj- 
ects  

$238,110.74 
436.111.54 

$855,247.37 
866,998.01 

$1,098,368.11 

Amount  expended  on  present  proj  ect 
to  end  of  last  fiscal  year 

a$2,G25,436.65 

6  $46, 131. 14 

08,974,677.34 

Balance  unexpended  at  end  of  last 
fiscal  year 

14,377.46 
27,000.00 

13,937.32 
65,000.00 

c221,607.65 
236,159.00 

0  248,822.43 

Amount  appropriated    or   allotted 
idnnA  f  nnn 

828,169.00 

41,877.46 

78,937.82 

457,666.65 

577,981.43 

Amount  expended  from  beginning  of 
presentflscal  yearto  end  of  previous 
month 

37,303.97 
1,685.62 

50,578.07 
5,721.19 

263,227.84 
d  18, 381. 56 

861,104.88 

Amount  expended  during  the  month . 

26,788.27 

88,989.49 

56,294.26 

281,608.90 

876,892.65 

a  Amount  reported  June  30, 1903,  reduced  $11.60  reclamation  on  check  No.  148777  on  assistant  treas 
urer,  St  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of  United 
States  in  June,  1901. 

b  Experimental  dikes,  $45,075.68;  patrol  of  the  Mississippi  River,  $1,066.66. 

o  Amount  reported  June  SO,  1903,  increased  $11.50  reclamation  on  check  No.  148777  on  assistant 
treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of 
United  States  in  June,  1901. 

d  Includes  79  cents  in  Treasury  settlement  No.  26780,  June  13, 1904,  with  the  Pittsburg,  Cindnnati 
Chicago  and  St.  Louis  Railway  Company  for  freight  transportation.    (101/1,  sec.  M.  R.  C. ) 


Digitized  by 


Google 


MISSISSIPPI   BIVEB   COMMISSION.  06 

ConaoHdated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 
River  Commission  on  June  SO,  1904 — Continued. 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION— Ck)ntinued. 


Appropriation  for  Improving  Mississippi  River,  allotment  for— 

Missinsippi 
River  Com- 
mission. 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredges  and 
dredging. 

Expended 
allotments. 

Total. 

«2,387.97 

•22,643.06 

$176,057.75 

1201,088.78 

618.56 
1,»74.41 

19,946.89 
2,697.17 

163,891.22 
12,166.53 

184, 350. 67 

Tn  hand 

16, 738. 11 

2,887.97 

22^643.06 

176.057.75 

201,088.78 

Outstanding  liabilities  at  end  of 
month 

1,432.46 

5,122.19 
7,026.08 

25,362.32 
62,250.00 

31,916.97 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

69,276.08 

1,432.46 

12,148.27 

87,612.32 

101,193.05 

Balance  available  at  end  of  month  . . 

955.51 

10,494.79 

88,445.43 

99,895.73 

Appropriation 
for  gauging  the 
waters  of  the 
lower  Missis- 
sippi and  its 
tributaries. 

Appropriation 
for  waterway 
from  Lockport, 

111.,  to  St. 

Louis,  Mo. 

Grand  total. 

Amount  expended  on  previous  proiects 

$1,093,358.11 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 

$155,268.43 

$7,472.48 

a  4, 137, 418. 26 

Balance  unexpended  at  end  of  last  fiscal  year 

652.45 
9,100.00 

17, 527. 52 

6268,002.40 
837, 259. 00 

9,752.45 

17,527.52  1           605,261.40 

Amount  expended  from  beginning  of  present  fiscal 
year  to  end  of  previous  month 

6,704.41 
281.96 

8,283.73 
90.24 

366,092.52 

Ainount  expended  during  the  month . 

26,160.47 

6,986.37 

8,373.97 

392, 252. 99 

Balance  unexpended  at  end  of  month 

2,768.08                9,1«33.55 

213, 008. 41 

In  Treasury  United  States 

8,000.00 
1  ^¥A  T^ 

192, 350. 67 

Inhamd..' . 

2  766  08 

20,657.74 

2,766.08               9,153.55 

213,008.41 

Outstanding  liabilities  at  end  of  month 

2,300.76 

1,675.24 

35,892.96 
69,276.08 

Amount  covered  by  existing  contracts  at  end  of 
month 

2,300.75 

1,675.24 

105,169.04 

balance  available  at  end  of  month 

<;465.33  1              7. 478.  ill 

107,839.37 

' 

a  Amount  reported  June  80, 1903,  reduced  $11.50  reclamation  on  checlc  No.  143777  on  assistant  treas- 
orer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of  United 
States  in  June.  1901. 

fr  Amount  reported  June  30,  1908,  increased  $11.50  reclamation  on  check  No.  143777  on  assistant 
treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of 
United  States  in  June,  1901. 

c Balance  of  $465.83  reverts  to  Treasury. 

Sup.  Eng.  1904 3 
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BEPORT   OF   THE    CHIEF   OF   ENOINEERS,   0.  8.   ABMY. 


Ocmaolidated  statement  of  condition  of  appropriations  and  allotments  under  Mistisgippi 
River  Commission  on  June  SO,  /PO.^— Continued. 


WORKS  ABOVE  CAIRO. 
[Appropriation:  Improylng  MisBisBippi  River.] 


Protection 
near  Cairo.a 

Des  Moines 

Rapids  to  Ohio 

River. 

Total. 

Ainoniit  eTnended  on  Drovioiu  DrotectB                         -      

Amount  expended  on  present  project  to  end  of  last 
flacalyear 

150,000.00 

1687.682.53 

$787,682.58 

BAlAnoe  unexDended  At  end  of  last  flsc&l  year 

Amount  anoroDriated  or  allotted  Hince  (net) 

Amount  expended  from  begrinning  of  present  fiscal 

Amount  expended  durlnir  the  month 

RaIrticp  niipxpftndfld  At  <*n<l  of  month  .............. 

Tn  Traiunirv  TTTiiti>d  KtAtes . 

In  hand .,,.,^, ,r--r t.,» 

Ontstandinjr  liabilltiefl  at  end  of  month 

. 

Amount  covered  by  existing  contracts  at  end  of 
month ...,,,.,-^ - 

TlRlia.npj>  fl.vRllA.h1  A  fl.t  pnd  ctf  month 

a  Includes  only  work  under  act  of  July  5, 1884. 

FIRST  AND  SECOND  DISTRICTS. 

[Appropriations:  Improving  Mississippi  River;  repairing  Government  levee  at  Walnut  Bend,  Ark.] 


Improving  MLBsiasippi  River,  allotment  for— 

Surveys. 

Upper  St. 
Francis 
levee  dis- 
trict. 

Lower  St. 
Francis 
levee  dis- 
trict. 

White  River 
levee  district. 

Reelfoot 

levee  di»- 

trict. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  vear 

$109,126.50 

$40,000.00 

ft1.247.fi(K.<» 

$18,141.29 

fiscal  year 

46.52 
5,000.00 

53,652.52 
125.000.00 

87,837.95 
90,000.00 

1,858.71 

Amount  appropriated   or    allotted 
since  (net) 

20,000.00 

20,000.00 

5,046.52 

20,000.00;    178,652.52 

127,837.95 

21,858.71 

Amount  expended  from  besrlnning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

4,793.98 
45.00 

19,008.51 

118.801.67 
10,134.06 

110,491.06 
1.323.65 

20,406.68 

Amount  expended  during  the  month. 

215.00 

4,838.98 

19,008.51 

128,936.68 

111,814.68 

20.821.68 

Balance  unexpended  at  endof  month . 

207.64 

991.49 

49,716.89 

16,023.82 

1,287.08 

In  Treasury  United  States 

49,000.00 
716.89 

10,000.00 
6,023.82 

In  hand 

207.64 

991.49 

1,287.08 

207.64 

991.49 

49,716.89 

16,028.32 

1,287.08 

Outstanding  liabiliUes  at  end  of 
month 

207.54 

1,000.00 
88,591.14 

800.00 

500.00 

Amount    covered    by    existing 
contracUi  at  end  of  month. 

991.49 

207.54  1           991.49 

39,591.14  1             800.00 

500.00 

10,125.75 

16,728.82 

787.0S 
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QmtoHdaUd  tiaiemerU  of  condition  of  apvropricUiom  and  allotments  under  Musissippi 
River  Commission  an  June  SO,  1904 — Continued. 


FIBST  AND  SECOND  DISTRICTS-ConUnued. 


Improving  MiaBlflsippi  River,  allotment  for— 

Upper  Yazoo 
levee  dis- 
trict. 

Plum  Point 
Reach. 

Dikes. 
163,809.92 

Plant. 
9882,614.20 

At  Hick- 
man, Ky. 

Amount  expended  on  present  project 
to  md  of  laflt  iiffn&l  v-ear ..........  t 

$1,191,969.98 

85,123,882.62 

994,327.87 

BaUnoe  unexpended  at  end  of  last 
fimJ  year 

44,861.86 
70,000.00 

2,778.00 
69,000.00 

1,114.60 

41,085.78 
70,260.00 

804.13 

ciTMwrnAti^                                                        . 

U4.36L85 

71.778.00 

1,114.60 

111,345.78  1           804.13 

Amount  expended  from  beRinning 
of  present  flucal  year  to  end  of  pre- 
Tfnu  month 

67,209.72 
989.89 

69,916.96 
1,614.06 

1,086.10 
79.40 

102, 735. 34 
6,200.19 

Afflomit  expended  durincr  the  month. 

68,209.61 

71,431.01 

1,114.50 

108,9a').53  1 

Balance  unexpended  at  end  of  month. 

46,182.24 

846.99 

2,410.25              804.13 

In  TreascuT  United  States 

42,000.00 
4,162.24 

260.00 
2, 150. 25 

Tn  hanH 

846.99 

804.13 

46,152.24 

346.99 

2,410.25  1            804.18 

month 

1,500.00 
42,967.28 

346.99 

2,410.25 



Amount    covered    by    exiiting 
contracts  at  end  of  month 

44,467.23 

346.99 

2, 410. 25 

Balance  available  at  end  of  month. .. 

1,685.01 

1 

801.13 

1 

Improving  MLsaissIppi  River 

allotment  for— 

At  New 

Madrid, 

Mo. 

Caruthers- 
ville,Mo. 

Hopefleld 
Bend  (preser- 
vation of 

works  at). 

At  Mem- 
phis, Tcnn. 

At  Helena, 
Ark. 

Affioont  expended  on  present  project 
to  end  of  lUist  fiscal  year. .......... . 

$150,209.09 

$74,611.80 

$127,692.07 

$44,622.10 

$203,716.60 

Balance  unexpended  at  end  of  la«t 

flwftlyear 

Amoont  appropriated   or   allotted 

1,790.91 

388.20 

2,307.93 
99,000.00 

877.90 

1,783.40 
6,000.00 

*      ' 

1,790.91 

388.20 

101.307.93 

377.90 

6,783.40 

Amount  expended  from  beginning 
of  present  ftocal  year  to  end  of  pre- 
TioQs  month 

108.80 

209.22 

101.260.04 

6,436.74 

Amoont  expended  during  the  month . 





108.80 

209.22 

101, 250.  M 

6, 436. 74 

Balance  unexpended  at  end  of  month . 

1,687.11 

178.98 

57. 89  ]          377. 90 

346. 6C 

In  Treasury  United  States 

In  hand 

i,687.ii 

178.98 

67. 89  1          377. 90 

346.66 

1,687.11 

178.98 

67.89  ,          377.90 

346.66 

Oatstanding  liabilities  at  end  of 
month 

57.89 

1 

Amount   covered    by    existing 
contracts  at  end  of  month 

67.89 

1 

Balance  available  at  end  of  month. . . 

1,687.11 

178. 9» 

377.90 

31('>.(;6 

Digitized  by 


Google 


36  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.   ARMr. 

CoTisolidated  gtatement  of  condition  of  appropriations  and  allotment  under  Mimuipfi 
River  Commission  on  June  SO,  1904 — Continued. 


FIRST  AND  SECOND  DISTRICTS-Continued. 


Improving  Mississippi  River,  allot- 
ment for— 

Repair- 
ing Gov- 
ernment 
levee  at 
Walnut 

Bend, 

Ark. 

Improv- 
ing har- 
bor at 
Mem- 
phis, 
Tonn. 
(Wolf 
River*. 

Expended 
allotments. 

Total. 

Grand  total 

Amount  expended  on  present  project 
to  end  of  last  fli^cal  year 

tf>,Ti'l.\h 

092,068,953.78 

tl2.211.141.44 

tl.2flfi.0fi 

fl2,919,4'y7  .■» 

Balance  unexpended  at  end  of  last 
fiflcal  year 

3,727.65 
8,000.00 

193,915.85 
581,260.00 

88, 718.  W 

282,629.79 
661,260.00 

Amount   appropriated   or    allotted 
since  (net) 

11,727.65 

775,175.86 

88,713.94 

868,889.79 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month .... 

7,752.96 
60.00 

680,211.69 
20,511.16 

2,692.16 
1,182.06 

682,803.^3 

Amount  expended  during  the  month . 

21.643.21 

7,812.96 

650,722.84 

3,724.22 

661«  447.06 

3,914.59 

124,463.01 

84,989.72 

200.442.73 



In  Treasury  United  States 

In  hand  

3,000.00 
914. 59 

104,260.00 
20,193.01 

84,000.00 
989.72 

188,260.00 
21,182.7:; 



3,914.59 

124,463.01 

84,989.72 

209,442.73 

Outstanding  liabilities  at  end  of 
month 

6,322.67 
82,649.86 

800.00 

7,122.67 

Amount    covered    by    existing 
contracts  at  end  of  month 

82,549.» 

Balance  available  at  end  of  month. . . 

88,872.53 

800.00 

89,672,53 

3,914.59 

36,580.48 

84,189.72 

119.770.20 

a  Preservation  of  works,  964,867.89;  Walnut  Bend  levee,  preservation  of  works  at,  928.200;  removal 
of  Nonconnah  Rock,  99,000;  dredges  and  dredging,  9388,097.12;  Columbus,  Ky.,  943,760;  improving  i^t. 
Francis  River  (Walnut  Bend  levee),  976,000;  improving  harbor  at  Memphis.  Tenn.,  91,^6,088.77;  im- 
proving harbor  at  Memphis.  Tenn.  (Wolf  River),  946,000. 

THIRD  DISTRICT. 
[Appropriation:  Improving  Mississippi  River.] 


Improving  ML«wi«sippi  River,  allotment  for— 

Surveys. 

Lower  Yaxoo     Upper  Ten.sas 
levee  district.  ,  levee  district. 

Ashbrook 
Neck. 

Lake  Provi- 
dence reach. 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year 

987.255.49 

93,095,338.88 

94,349,145.18 

9614. 680.  fiO 

93,796,596.M 

'       •              '            '      -  " 

Balance    unexpended    at 
end  of  last  liwyil  year 

Amount  appropriated  oral- 
lotted  since  (net) 

673.83 
6,000.00 

125,903.51 
291,000.00 

61,012.62 
112,600.00 

1,096.76 
86,000.00 

297. 4« 
25,000.00 

5, 673. 83 

416,903.61 

163,512.62 

37,096.76 

25,297.46 

Amount  expended  from  be- 
ginning of  present  fl-scal 
year  to  end  of  previous 
month 

5,671.14 
2.09 

371, 139. 63 
776.80 

144,654.02 
1-621.70 

37,027.85 
62.90 

2^2S6.n 

Amount  expended  during 
the  montli 

_ 

5,673.23 

371.916.43  ,          146,275.72 

= , , 

87.080.76 

26.268.n 
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ComtolidcUed  statement  of  condition  of  appropriationJi  and  allotments  under  Mississipp 
Biver  Co/mmisgion  on  June  SO,  1904 — Continued. 


THIRD  DISTRICT— Continued. 


Improving  Mississippi  River,  allotment  for— 

Surveys. 

Lower  Yazoo 
levee  district. 

Upper  Tensas 
levee  district. 

A.<<hbrook 
Neck. 

Lake  Provi- 
dence reach. 

alanoe    unexpended    nt 
end  of  month 

90.60 

944,987.08 

917,236.90 

915.01 

SS8.75 

•  In     Treasury    United 
Staten 

29,995.46 
14,991.62 

15,000.00 
2,236.90 

In  hand 

.60 

15.01 

38.75 

.60 

44,987.08 

17,236.90 

15.01 

38.76 

Outstanding  liabilities 
at  end  of  month 

Amount  covered  by  ex- 
isting   contracts    at 
end  of  month  ........  . 

.60 

1,600.00 
40,000.00 

2,600.00 

15.01 

38.75 

.60 

41.500.00 

2,600.00 

15.01 

38.75 

Balance  available  at  end  of 
month 

8,487.08 

14.686.90 

Improving  Mississippi  River,  allotment  for- 

Stone. 

Oeneral 

repairs  to 

existing 

works. 

Plant. 

Greenville, 
Miss. 

Expended 
allotments. 

Total. 

Amount  expended  on  nrcs- 
ent  project  to  end  of  ]ai>t 
fiscal  year 

9250,061.26 

9842,985.93 

9898,919.50 

09780.281.74 

$14,724,285.21 

Balance  unexpended  at  end 

12,018.74 

99,069.65 
1,000.00 

87,014.52 
81,350.00 

7,638.57 
11,000.00 

294, 709. 66 

Amount  appropriated  or  al- 
lotted since  (net) 

562,860.00 

12,018.74 

10,050.65 

168,364.52 

18,683.57 

857,559.66 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

10,216.01 
34.47 

9,960.53 
100.12 

116,582.78 
18,386.55 

18,252.25 
201.00 

738,711.92 

Amount   expended  during 
the  month 

21,175.63 

10,250.48 

610,059.65 

134,919.88 

18,453.25 

759.H87.55 



Balance  unexpended  at  end 
of  month 

1,768.26 

33,445.19 

180.32 

97,672.11 

In      Treasury      United 
Stotes 

1,200.00 
568.26 

26,350.00 
8,095.19 

71,M5.46 
26.126.65 

Inhnnd...x,w 

180.32 

1,768.26 

33,445.19 

180.32 

97,672.11 

Outstanding     liabilities 
at  end  of  month 

100.00 

4,000.00 
22,428.00 

104.50 

8,858.86 
62.428.00 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month 

100.00 

* 

26,428.00 

104.50 

70,786.86 

Balance  available  at  end  of 

1,668.26 

7,017.19 

75.82 

26,886.25 

oLake  Bolivar  front,  9151.800.76:  improving  harbor  at  Vick.<(burg,  Miss.,  9442.724.77:  Delta  Point, 
Louisiana,  986.166.21. 

fr  Distributed  as  follows:  Surveys.  9442.56;  Ashbrook  neck.  9416.67;  Lake  Providence  reach,  9,?27.G2; 
Uke  Bolivar  front,  9472.81. 
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Consolidated  statement  of  eondilion  of  appropriations  and  allotmenls  under  Mississippi 
River  Commission  on  June  SO,  1904 — Continued. 

FOURTH  DISTRICT. 

[Appropriations:  Improving  MissisBippi  River;  improving  harbor  of  Natchez  and  Vldalia,  Miai.  and 
La.;  improving  harbor  of  New  Orleans,  La.;  improving  Atchafalaya  and  Red  rlvetB,  La.] 


Improving  Mississippi  River,  allotment  for— 

Surveys, 
gauges,  and 
observa- 
tions. 

Lower  Tensas 
levee  district. 

Atchafalaya 
levee  district. 

Lafonrche 
levee  dis- 
trict. 

Baxataria 

leTeedis- 

trict 

Amount  expended  on  present  project 
to  end  of  last  flscai  year 

996,137.14 

92,543,414.32 

11.481,175.06 

9658,636.28 

9386,166.84 

Balance  unexpended  at  end  of  last 
fiscal  year      

24,634.62 
110,000.00 

33,934.60 
40,000.00 

17,848.64 
20,000.00 

8,566.08 

Amount    appropriated   or    allotted 
since  (net) 

6.000.00 

10.000.00 

6,000.00 

184.634.62 

73,984.60 

87,848.64 

18,566.08 

Amount  expended  from  beginning 
vious  month 

4,908.97 
10.00 

100,823.01 
715.78 

18.848.85 
2,798.35 

28,873.12 
2,919.01 

8,188.78 

Amount  expended  during  the  month. 

1,116.37 

4,918.97 

101,538.79 

21,146.70 

26,792.18 

9,305.05 

Balance  unexpended  at  endof  mon  th . 

1,081.03 

83,095.83 

52,787.90 

11,056.61 

9,280.98 

In  Treasury  United  States 

17,500.00 
15,595.83 

45,000.00 
7,787.90 

2.000.00 
9.056.51 

5,000.00 

In  hand 

i,68i.03 

4,260.98 

1,081.03 

83.095.88  I       52,787.90 

11,066.51 

9, 26a  96 

Outstanding  liabilities  at  end  of 
month 

123.75 
16,072.76 

170.00 
48,164.88 

82.50 
5,804.87 

196.84 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

15.196.61 

48,884.88 

5,887.87 

196.34 

Balance  available  at  end  of  month. . . 

1,081.03 

17,899.32  1         4,453.07 

5,169.14 

9.064.64 

Improving  Mississippi  River,  allotment  for— 

Pontchar- 

train  levee 

district. 

LakeBorgnc 
levee  dis- 
trict. 

Bonduiant. 

Kempe 
Bend  revet- 
ment. 

Plant 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

§1,202,687.43 

9305.874.12 

980,000.00 

9390,000.00 

9199,170.81 

Balance  unexpended  at  end  of  la.st 
fiscal  year 

21,647.05 
81,500.00 

1,821.01 
10.000.00 

- 

67,870.60 
aa0.fifl8.74 

Amount   appropriated    or  allotted 
since  (net) 

5,000.00 

94,000.00 

108,147.05 

11,821.01 

5,000.00 

94,000.00  1      97.740.24 

Amount  expended  from  begrinning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

64,047.26 
66.67 

9,577.83 
857.19 

5,000.00 

89,778.18        45.879.13 

Amount  expended  during  the  month . 

1,216.67  1        6,904.96 

64,118.93 

9,935.02 

5,000.00  1      90,994.80  1      62.784.09 

a  Includes  912.G0  received  from  sale  of  condemned  engineer  property  under  the  provisions  of  sectiw 
6  of  river  and  harbor  act  of  June  13, 1902,  allotted  by  Mississippi  River  Commission  by  indorsement  of 
May  25, 1904,  approved  by  Secretary  of  War  June  20, 1904. 
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ConaolidaUd  ttatemerU  of  condition  of  appropriations  and  aUotmenis  under  Misaissippi 
River  Commimon  on  June  SO,  1904 — Continued. 


FOURTH  DISTRICT— Continued. 


Improving  Mississippi  River,  allotment  for— Continued. 

Pontcbar- 

traln  levee 

district. 

LakeBoigne 
levee  dis- 
trict. 

Bondurant. 

Kempe 
Bend  revet- 
ment. 

Plant. 

Batonee  unexpended  at  end  of  month . 

189,068.12 

$1,885.99 

13,005.20 

$44,966.15 

In  TrcMUpy  United  States 

In  hi^n^ 

81,600.00 
7,533.12 

80. 869. 74 

1.885.99 

8,005.20 

14,586.41 

89.088.12 

1,885.99 

3,006.20 

44,956.15 

Outstanding  liabilities  at  end  of 

172.08 
38,861.09 

1,006.57 


1,088.98 

1,834.37 
42,800.00 

Amount  coTered  by  existing  con- 
tracts at  end  of  month 

89,083.12 

1.006.57 

1,088.98 

44,684.87 



879.42 

1,916.27 

321.78 

1 

Improving  Mississippi  River,  allotment  for— 


Natchez 

andVidalia 

harbors. 

Miss,  and 

La. 

New  Or- 
leans Har- 
bor, La. 

Atchafal- 

aya  and 

Red  rivers. 

La. 

a^lX^elrtl         Total. 

Amount  expended  on  present  project 

1320,000.00 

$41,137.59 

tlO.  R29.  fifi 

1  $136, 506. 99     $7, 600, 934. 64 

Balance  unexpended  at  end  of  last 
fiscal  year                    

?2,612.41 

4,470.44 

252,905.30 
418,869.74 

12,000.00 

12,000.00 

72,612.41  1      4,470.44 

671,776.04 

Amount  expended  from  beeinning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

10,992.29 
857.35 

66,448.06  1      2.196.58 

450,061.53 

Amonntexpended  during  the  month. 

265.00 

16,727.25 

Balance  unexpended  at  end  of  month . 
In  Treasory  United  States 

11, 349.  M 

66.448.08  1      2,461.58 

466.788.78 

650.36 

6,164.33  1      2,00«.8t> 

204, 986. 26 

; 

131,869.74 

In  hand    . 

650.86 

6,i64.33|      2,008.86 

73,616.52 

650.86 

ft  ifu  jn  1     anoftwi 

204,986.26 



Outstanding  liabilities  at  end  of 
month 

129.19 

955.94             61.88 

5, 821. 50 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

150,703.55 

129.19 

955.94  I           61.88 

156, 525. 05 

521.17 

5,206.39  1       1.046.98 

4S,461.21 

I        ' 

Preservation  of  Works.  $134,000;  Dredges  and  Dredging,  $2,506.99. 
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Consolidated  atatement  of  condiiioH  of  appropriaiions  and  aUotmenis  under  Misnssippi 
River  Commim&n  on  June  SOy  1904 — Continued. 


FOURTH  DISTRICT— Continued. 


Improving  har- 
bor of  Natchez 
and  Vidalla. 
Miss,  and  La. 

Improving  har- 
bor of  New  Or- 
leans, La. 

ImproYlng 

Atchafalaya 

and  Red  rivers, 

La. 

Grand  total. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

1282,262.04 

9979,639.86 

$1,001,709.40 

$9,864,585.94 

Balance  unexpended  at  end  of  last 
fiscal  year 

252,905.30 

Amount   appropriated    or    allotted 
since  (net) 





418,869.74 

671,775.0* 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

460,061.58 

Amount  expended  during  the  month  . 

16,727.25 

1     

466,788.78 

Balance  unexpended  at  end  of  month . 

. 

204,986.26 

In  Treasury  UnitedStates 

181,369.74 

In  hand 

73,616.52 

204.986.26 

Outstanding  liabilities  at  end  of 
month 

5,821.50 

Amount  covered  by  existing  con- 
tracts at  end  of  months.        ... 

150,703.55 

156,525.05 

Balance  available  at  end  of  month. . . 

1 

48.46L21 

PLATE   AND   LIST  OP  APPENDIXES    ACCOMPANYING    THE   ANNUAL    REPORT  OF  THE  MlflSIS- 
8IPPI   RIVER  COMMISSION   FOR  THE   FISCAL   YEAR   ENDING   JUNE  30,  1904. 
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Appendix  1. 

Report  op  Caft.  Wm.  B.  Ladub,  Corps  of  Engineers,  Secretary  Mississippi  River 

Commission. 

Mississippi  River  Commission, 

Office  op  the  Secretary, 
St.  LouUy  Mo.,  May  SI,  1904. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  this 
oflfice  for  the  year  ending  May  31,  1904: 

The  work  in  charge  ofthe  secretary  of  the  Mississippi  River  Commission  is  carried 
on  under  allotments  made  by  the  Commission  from  appropriations  for  improving 
the  Mississippi  River  between  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio 
River,  under  allotment  for  fiscal  year  from  permanent  appropriation  provided  by 
section  9  of  the  river  and  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the 
Mississippi  River,  and  its  tributaries,  and  under  appropriation  in  river  and  harbor 
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act  of  June  13,  1902,  for  surveys  and  examinations  from  mouth  of  Illinois  River  to 
St  Louis  to  determine  the  feasibiMty  of  navigable  waterway  14  feet  in  depth. 
The  allotments  from  the  first-named  appropriation  are  as  follows: 

(1 )  Misgimppi  River  Commisgion. — Available  for  salaries,  clerical,  office,  traveling, 
and  miscellaneous  expenses  of  the  Mississipi>i  River  Commission. 

(2)  Survey 9 J  gauges^  and  observations, — Available  for  survey  of  the  MissisBippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and  main- 
tenance of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(3)  Dredges  and  dredging. — Available  for  the  construction,  operation,  and  mainte- 
nance of  dred&nng  plant  for  the  Mississippi  River  from  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River. 

The  allotment  from  the  permanent  api>ropriation  for  ^u^ng  is  available  for  pay- 
ing gauge  observers  and  other  expenses  incident  to  maintaining  gauges  at  specified 
places  on  the  Mississinpi  River  ana  its  tributaries. 

The  appropriation  for  survey  from  mouth  of  Illinois  River  to  St.  Louis,  in  connec- 
tion witn  deep  waterway  survey  from  Lockport,  111.,  to  St.  Louis,  Mo.,  is  available 
for  surveys,  borings,  dischai^  measurements,  and  reduction  and  platting  of  same. 

MISSISSIPPI  BIVEB  COMMISSION. 

The  Mismssippi  River  Commission  held  three  sessions  during  the  year,  as  follows: 
Eighth-ninth  session,  June  24-27,  1903,  at  St  Louis,  Mo. 

Ninetieth  and  ninety-first  sessions  on  board  the  United  States  steamer  Mississippi^ 
St.  Louis,  Mo.,  to  New  Orleans,  La.,  November  7-17,  1903,  and  March  10-18,  1964, 


arU  and  outfit. — ^The  steamer  Mississippi  has  been  in  service  with  the  Commission 
on  its  inspection  trips,  and  also  made  a  trip  to  Cairo  early  in  January,  1904,  to  bring 
down  two  barges  of  coal.  From  July  30  to  October  17,  1903,  she  was  docked  in  the 
lock  of  the  Louisville  and  Portland  Uanal,  at  Louisville,  Ky.,  and  the  after  half  of 
her  hull  replated,  stem  rake  remodeled  and  two  new  balanoed  rudders  and  steam 
steering  eear  installed,  under  emerffency  contract  with  Henrv  Vogt  Machine  Com- 
pany. During  the  balance  of  the  time  the  boat  has  been  laidf  up  at  West  Memphis, 
Ark. ,  where  repairs  to  steam  and  water  pipes  were  made,  eastern  engine  and  doctor 
overhauled,  and  a  new  lavatory  put  in  and  connected.  Repairs  have  also  been  made 
to  the  roof,  and  the  woodwork  of  the  cabin  and  texas  where  neceBBory. 

SURVEYS,  GAUGES  AND  OBSERVATIONS. 

Survey  of  (he  Mississippi  River. — This  survey,  which  is  authorized  by  the  law  creat- 
ing the  Mississippi  River  Commission,  to  extend  from  Head  of  the  Passes  to  the 
headwaters  of  tne  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for 
topographical  and  hydrographical  maps  for  use  in  study  of  the  river  in  connection 
with  planning  improvements.  The  most  approved  methods  have  mainly  been  used 
in  this  work. 

The  field  work  comprises  secondary  triangulation,  precise  levels,  topography,  and 
hydrography.  The  instructions  to  field  parties  for  this  work  will  be  found  m  the 
Report  of  the  Chief  of  £n^neers  for  1891,  pages  3474-3485;  the  instructions  for  pre- 
cise leveling,  as  revised,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1899, 
paces  3469-3474. 

A  summary  of  the  surveys  to  1896  is  printed  in  the  Report  of  the  Chief  of  En^- 
ueers  for  1896,  pages  3574-3576;  the  progress  of  the  work  since  will  be  found  m 
succeeding  annual  reports.  The  condition  of  the  work  at  the  beginning  of  the  pres- 
ent year  will  be  found  in  the  Supplement  to  the  Report  of  the  Chief  of  Engineers  for 
1903,  pages  60-63. 

The  secondary  triangulation  now  covers  the  entire  river  from  Head  of  the  Paases 
to  the  headwaters  at  Lake  Itasca  (1,275 «),  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.  ( 1,086 «).  From  Brainerd, 
Minn.,  about  55  miles  below  Aitkin,  it  is  carried  directly  across  country  to  Lake 
Itasca  and  thence  down  the  river  to  Lake  Bemidji.  From  Lake  Bemiaji  a  base 
line,  whose  length  and  azimuth  are  accurately  determined,  has  been  earned  along 
the  railroad  to  Aitkin,  thus  formmg  a  loop.  This  base  line  forms  the  basis  of  the 
topographic  ai.d  hydrographic  work  along  the  river.  The  precise  levels  also  cover 
the  entire  river  and  generally  follow  the  same  lines  as  the  triangulation,  but  extend 
down  to  the  end  of  the  jetties  at  the  mouth  of  South  Pass. 


a  Miles  above  Cairo. 
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A  map  showing  the  river  from  Brainerd,  Minn.,  to  Lake  Itasca,  with  the  triangu- 
lation,  measared  oase,  and  precise  level  lines,  will  be  found  in  the  Supplement  to  the 
Report  of  the  Chief  of  Engineers  for  1901,  plate  1,  opposite  pa^e  232. 

The  lines  of  precise  levels  on  the  lower  river  were  rerun  m  1899  as  far  north  as 
Fort  Adams,  Miss.,  and  an  account  of  the  results  is  printed  in  the  Report  of  the  Chief 
of  En^neers  for  1900,  page  4559.  The  extension  of  this  releveling  northward  until 
the  disappearance  of  toe  discrepancy  found  to  exist  between  the  earlier  and  later 
lines  is  contemplated. 

The  topography  and  hydrography  of  the  river  are  completed  from  Head  of  the 
Passes  to  Pok^ama  Dam,  Minn.,  a  river  distance  of  about  2,230  miles.  This  work 
is  also  completed  over  the  Itasca  Basin  and  a  portion  of  the  river  in  that  vicinity. 
A  party  is  now  in  the  field  closing  the  gap  between  Pokegama  Dam  and  Itasca  Basin. 

Ia)w  water  survey,  Cairo  to  motdh  Arkansas  River. — This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  June  26,  1902,  to 
determine  the  present  shore  line  and  to  furnish  other  data  for  a  new  edition  of  inch- 
to-mile  maps  for  this  stretch  of  the  river,  the  first  edition  made  from  surveys  of 
twenty  years  ago  having  been  in  part  exhausted.  The  field  work  of  this  survey  was 
completed  in  1902  from  Cairo,  111.,  to  Corona  Landing,  Ark.  (203).  Owing  to  unfa- 
vorable stages  of  water,  the  work  was  not  resumed  in  1903. 

WORK   DURING  THE  YEAR. 

General  survey  work. — The  party  which  was  in  the  field  at  the  date  of  the  last 
annual  report  closed  its  work  for  the  season  at  Pokegama  Dam  June  10,  1903,  and 
disbanded. 

A  party  was  oiganized  earlv  in  January,  1904,  for  the  topographical  survey  above 
Pokegama  Dam  (1,168  <>),  and  field  work  was  begun  January  15.  The  party,  as  now 
organized,  consists  of  Assistant  Engineer  W.  G.  Comber,  chief  of  party;  Messrs. 
George  H.  French,  E.  J.  Thomas.  George  H.  Wolbrecht,  and  Gragg  Richards, 
topographers;  and  Mr.  Fred  A.  Snyder,  levelman;  with  recorders,  survey  men,  cooks, 
laborers,  teamsters,  etc. ;  in  all  about  40  persons,  with  5  teams. 

A  steel  tape  base  line  has  been  carried  up  the  river,  checking  wherever  possible  on 
the  base  line  along  the  railroad  from  Bemidji  to  Grand  Rapids.  Detailed  topography, 
shore  lines,  levels,  and  soundings  have  been  carried  up  the  river,  and  have  included 
Ball  Club  Lake,  Winnebigoshish  and  Little  Winnebi^oshish  lakes,  Cass  I^ke  and 
Wolf  Lake.  Soundings  were  n^ade  through  the  ice,  using  an  ice-boring  machine  and 
sounding  outfit  borrowed  from  the  United  States  Engineer  office  at  Duluth,  Minn. 
This  work  is  now  approaching  Lake  Bemidji,  and  it  is  hoped  that  the  field  work  will 
be  completed  this  season  to  join  with  the  work  already  aone,  and  so  complete  this 
survey  to  the  headwatere  of  the  river. 

Survey  of  Rodney  and  Kempe  bends  (mUes  661  to  660) . — ^This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  November  13, 1903. 
A  party  in  charge  of  Mr.  E.  L.  Harman,  with  the  steamer  Patrol^  began  the  field 
work  on  November  18,  and  completed  the  survey  on  December  8.  The  notes  were 
reduced  in  the  office  and  plattea  on  a  scale  of  1: 5,000,  the  work  being  completed  in 
the  latter  part  of  January,  1904. 

Hydrographic  returvey  from  Forts  Jackson  and  St.  Philip  to  Head  of  the  Passes. — ^This 
survey  was  undertaken  m  compliance  with  resolution  of  the  Mississippi  River  Com- 
mission, June  24,  1903.  A  partv  in  charge  of  Assistant  Engineer  A.  T.  Morrow, 
with  the  steamer  Patrol,  b^an  the  field  work  at  the  forts  on  December  26, 1903,  and 
completed  the  survey  to  Head  of  the  Passes,  January  18,  1904.  The  river  distance 
covered  was  about  21  miles,  and  the  work  was  extended  about  one-half  mile  down 
each  of  the  passes  and  about  one-fourth  mile  down  the  Gap,  the  Jump,  and  Baptiste 
Collets  Canal.  On  this  survey  many  of  the  iron  benchmarks  along  tne  river,  being 
found  badly  corroded,  were  replaced  by  creosoted  posts. 

Plant  and  outfit. — ^The  floating  plant  now  consists  practically  of  the  steamer  Patrol 
and  quarterboat  Illinois,  with  some  small  boats  and  skiffs.  This  plant,  when  not  in 
tield  service,  has  been  cared  for  at  West  Memphis.  Some  repairs  were  made  to  the 
Patrol,  and  new  boilers  were  installed  during  the  year.  New  steel  cylinder  beams 
have  been  purchased,  and  an  emergency  contract  entered  into  with  Mr.  Ed.  J.  How- 
ard, of  Jefferson vi lie,  Ind.,  for  extensive  repairs  to  her  hull.  The  boat  has  been  sent 
to  Pkulucah,  Ky.,  for  this  work. 

Reduction  and  platting  of  field  notes. — The  reduction  and  platting  of  field  notes  of  the 
topography  and  nydrography  of  the  season  of  1901,  in  the  vicinity  of  Aitkin,  Minn., 
were  completed. 


a  Miles  above  Cairo. 
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The  reduction  of  the  field  notes  of  the  topography  and  hydrography  of  the  aeafion 
of  1903,  between  Aitkin,  Minn.,  and  Pokegama  Dam,  was  completed,  and  progreeB 
made  in  the  platting. 

Progreas  waa  made  in  platting  the  field  notes  of  the  low-water  survey  from  Cairo  to 
Ck)rona  Landing,  season  of  1902. 

The  field  notes  of  the  survey  of  Rodney  and  Kempe  bends  were  reduced  and 
platted. 

The  field  notes  of  the  hydrographic  resurvey  b^low  the  forts  were  reduced,  and 
the  platting  nearly  completed. 

Mapping. — Detail  charts  Nos.  219  to  224,  inclusive,  above  Minneapolis,  Minn.,  scale 
1:5,000  were  completed.  Progress  was  made  on  charts  Nos.  225  to  233  of  the  same 
series;  chart  No.  233  extends  this  work  to  about  4  miles  above  Aitkin,  Minn. 

Maps  Nos.  131  to  135,  inclusive,  inch  to  the  mile  series,  were  completed  and  pro^ 
ress  made  on  No.  136.    Map  No.  136  includes  the  cities  of  St.  Paul  and  Minneapolis. 

The  map  of  the  St.  Francis  Basin,  in  two  sheets,  scale  1  inch  to  1  mile,  was  com- 
pleted bv  the  addition  of  all  available  data. 

PublUned  maps  and  charts. — Detail  charts  Nos.  213  to  218,  inclusive,  were  published 
to  a  scale  of  1 :  10.000.  This  extends  this  series  from  Minneapolis,  Minn.,  to  about  10 
miles  below  Little  Falls,  Minn.  (992.3a). 

A  title  sheet  and  an  index  map  in  two  sheets,  for  the  series  of  detail  charts  from 
Cairo  to  Minneapolis,  were  published. 

Maps  Nos.  131  to  135,  incn  to  the  mile  series,  w^fie  published.  These  extend  to 
the  lower  limits  of  the  city  of  St.  Paul,  Minn. 

The  map  of  the  St.  Francis  Basin,  in  two  sheets,  was  published  to  a  scale  of  one- 
half  inch  to  the  mile. 

A  second  edition  of  500  copies  of  the  Itasca  Basin  map,  in  colors,  was  published. 
The  scale  is  1:15,000. 

A  list  of  the  maps  and  charts  published  by  the  Commission,  together  with  the 
regulations  relative  to  their  free  issue  to  certain  persons,  may  be  found  on  page  35  of 
the  supplement  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1902. 

Gauges. — ^The  permanentgauges,  the  high  water  gauges,  and  the  tide  ^ug^  have  been 
maintained  during  the  year.  Tne  permanent  gauges  nave  been  twice  inspected  during 
the  jrear,  as  prescribed  by  the  Commission,  gauges  and  bulletins  being  repaired  and 
left  m  good  order.  Special  inspections  were  made  of  gauges  at  Mhoons  Landing  (276) 
and  mouth  of  White  River  (393). 

There  are  38' permanent  gauges,  comprising  17  established  by  the  Commission,  and 
21  received  by  transfer  from  the  United  States  En^neer  Office  at  Vicksburg  in  1901. 
They  are  distributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louis,  Mo.,  to 
Fort  Jackson,  La. ;  1  on  Atchafalaya  River;  1  each  on  Arkansas,  Cumberland,  Ten- 
nessee, and  St.  Francis  Rivers;  3  on  the  Red  River;  3  (including  Cairo)  on  the  Ohio 
River;  2  on  the  White  River.  The  gauges  established  by  the  Mississippi  River 
Commission  are  maintained  by  allotments  from  the  approi)riation  for  '*  improving 
Mississippi  River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River;'*  the  others,  by 
allotmente  from  the  permanent  appropriation  for  "  Gauging  the  Waters  of  the  Missis- 
sippi River  and  its  Principal  Tributanes,''  established  by  acts  of  August  11, 1888,  and 
June  13,  1902.  A  description  of  these  gauges  is  printed  in  supplement  to  report  of 
the  Chief  of  Engineers  for  1902,  pages  52  to  59. 

The  highest  and  lowest  readings  on  the  permanent  gauges  during  1903  are  given  in 
Table  No.  1,  with  the  previous  highest  and  lowest  for  comparison.  The  nigheet 
readings  on  the  gauges  on  the  tributaries,  for  1904  to  Ma^  31,  are  given  in  Table  No. 
3.  A  hydrograph  snowing  the  daily  stages  of  the  mam  river  from  Cairo  to  Fort 
Jackson,  from  June  1,  1903,  to  May  31,  1904,  is  given  on  plate  2. 

A  new  inclined  gauge  of  concrete  w4th  a  steel  beam  embedded  has  been  constructed 
on  the  levee  slope  at  Memphis^  Tenn.  The  graduations  and  figures  have  been 
marked  in  the  steel  of  the  St.  Louis  gauge.  The  ^uges  at  Cairo  and  Memphis  will  be 
marked  in  a  similar  manner  next  season.  The  high  water  of  1903  at  St  Louis,  which 
read  38  feet  on  the  gauge,  has  been  permanently  marked  on  the  gauge. 

New  bulletins  have  been  erected  at  Donaldson ville.  La.,  Red  Kiver  Landing, 
La.,  and  Vicksburg,  Miss. 

A  gauge  has  been  maintained  at  Aitkin,  Minn.,  in  connection  with  the  survey  of 
the  upper  Mississippi. 

ffipn-water  gauges. — ^The  high- water  gauges  are  185  in  number,  distributed  on  the 
Mississippi  River  from  Cairo  to  the  Head  of  the  Passes,  about  5  miles  apart  These 
gauges  are  read  at  times  of  highest  water  only,  and  supplement  the  regular  gauges  in 
determining  the  high-water  slope  of  the  river.    They  were  inspected  and  put  in  order 

<<  Miles  above  Cairo. 
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previoua  to  the  high  water  tbiB  spring.  The  maximmn  readings  on  these  gauges  dur- 
ing the  hieh  water  of  1904  are  given  in  Table  No.  2.  A  profile  of  the  main  river  from 
Cairo  to  Head  of  the  Passes  is  shown  on  plate  3. 

Ihie  ffoages. — The  tide  gauges  at  Bilozi,  Miss.,  and  East  Bay,  La.,  have  been  main- 
tained m  good  order,  and  continuous  records  for  the  year  secured.  The  staff  gauges 
were  connected  with  their  bench  marks  by  precise  levels  in  January,  1904.  Tne 
reduction  of  the  records  since  1899  is  now  in  progress,  and  the  results  will  be  pub- 
lished when  the  reduction  is  completed. 

ZHxharge  obKrvatumt. — ^The  resolution  of  the  Mississippi  River  Commission  gov- 
erning the  measurement  of  the  high  and  low  water  discharges  of  the  Mississippi 
River  and  its  tributaries  may  be  found  on  page  36  of  the  Supplement  to  Report  of 
the  Chief  of  En^neers  for  1902. 

During  the  high  water  of  June,  1903,  the  discharge  of  the  Mississippi  River  was 
measured  at  Grafton,  111.,  and  Thebes,  111.,  by  two  parties,  in  charge  of  Assistant 
Engineer  A.  T.  Morrow  and  Junior  Engineer  E.  L.  Harman,  respectively.  The  dis- 
charae  of  the  Arkansas  River  at  Little  Rock,  Ark.,  was  measured  about  the  same 
time  Dy  a  party  in  chaiige  of  Assistant  Engineer  William  Gerig.  All  these  discharges 
were  taken  at  the  highest  stages  reached.  The  results  were  published  in  Table  No.  7, 
on  pages  111,  112,  and  119  of  the  Supplement  to  the  Report  of  the  Chief  of  Engineers 
for  1903. 

During  the  low-water  season  of  1903  the  discharge  of  the  Tennessee  and  the  Cum- 
berland rivers  was  measured  by  a  party  in  charge  of  Mr.  M.  A.  Bell.  Both  dis- 
chargee were  taken  at  the  lowest  stage  reached,  which  was  below  the  prescribed  dis- 
char^  sta^.  The  prescribed  stage  for  low-water  discharge  measurements  on  the 
MisBiaBippi  was  reached  at  Columbus,  Kv.,  for  part  of  one  day,  December  20,  when 
a  reading  of  2.99  was  recorded,  and  at  UEirrollton,  La.,  from  December  28  to  31,  the 
minimum  readins  being  —0.1.  No  discharge  observations  were  made,  however,  the 
river  being  closea  by  ice  at  Columbus,  and  the  time  during  which  the  low  readings 
were  recorded  at  both  stations  being  too  short  to  permit  getting  a  party  to  the  spot. 

During  the  high  water  of  1904,  the  discharge  of  tne  Mississippi  River  was  measured 
at  Thebes,  IlL,  Columbus,  Ky.,  Helena  and  Arkansas  City,  Ark.,  Vicksbure,  Miss., 
and  Red  River  Landing  and  Carrollton,  La.  The  discharge  of  the  Atchafakya  was 
measured  at  Simmesport,  La.  All  these  discharges  were  taken  at  the  highest  stages 
reached.  Three  jaaiieB  were  in  the  field,  in  charge  of  Assistant  Engineer  William 
Gerig,  Junior  Engineer  E.  L.  Harman,  and  Mr.  M.  A.  Bell.  Double  floats  and  Has- 
kell and  Price  meters  were  used. 

All  meters  were  carefully  rated  in  the  settling  basin  of  the  St.  Louis  waterworks 
daring  the  sunmier  of  1903.  Each  meter  was  again  rated  after  being  used  for  dis- 
cbarge work. 

The  results  of  all  dischar^  measurements  and  meter  ratings  made  during  the  low- 
water  season  are  published  in  Tables  4  and  5. 

For  additipnal  details  of  gauge  inspections  and  discharge  work  attention  is  invited 
to  report  of  Assistant  Engineer  Kivas  TuUy,  Appendix  1  B. 

DREDGES  AND  DBEDOING. 

Prcject. — On  the  20th  of  June,  1896,  the  MisBissippi  River  Commission  adopted  a 
I>roject  for  obtaining  and  maintaining,  by  means  of  dredges,  a  channel  in  the  Missis- 
sippi River  below  Ouro  with  a  width  of  250  feet  and  a  depth  of  at  least  9  feet  through- 
out the  year,  except  when  the  river  is  closed  by  ice.  This  project  provided  for  the 
construction  and  operation  of  7  hydraulic  dredges  by  the  30th  of  June,  1900,  and  for 
theprovisional  construction  of  2 others  if  found  necessary. 

The  building  of  this  plant  has  formal  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specincations  for  the  dredges 
themselves,  for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant. 
Since  the  banning  of  the  construction  of  this' dredging  plant  many  changes  have 
taken  place  in  the  method  pursued  to  procure  the  most  efficient  and  best^esigned 
dredges. 

The  first  dredge  was  built  after  plans  prepared  bv  the  dredging  committee  and 
was  in  the  nature  of  an  experiment.  While  many  changes  in  this  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hydraulic  dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course 
3  dred^  were  built  Experience  was  constantly  gained  until  a  point  was  reached 
where  it  was  possible  to  outline  with  greater  accuracy  nearly  all  tne  details  of  con- 
structioiL    Under  such  specifications  2  more  dredges  were  >uilt.    Under  still  more 
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rigidly  drawn  epecificationfl  another,  the  seventh,  a  self-propelling  dredge,  was  placed 
under  contract  in  1898.  This  dredge  was  completed  and  delivered  to  the  United 
States  in  Ai^ust,  1900.  The  eighth  and  ninth  dredges,  also  self-propelling,  were 
placed  under  contract  in  June,  1899,  and  were  completed  and  delivered  to  the  United 
States  in  July,  1901.  In  June,  1902,  the  Alpha  having  become  unserviceable,  the 
construction  of  a  tenth  dredge,  to  be  self-propelling,  was  decided  upon.  Plans,  sped* 
fications,  and  drawings  have  been  prepared  and  the  work  advertiaod. 

CONSTRUCTION,  ALTERATION,  AnD  REPAIRS  TO  PLANT. 

Dredge  Alpha,-^The  machinery  of  this  dred^  has  been  transferred  to  other  officen 
in  accordance  with  resolution  of  Mississippi  River  Commission,  June  26,  1902. 

Dredge  Beta. — ^This  dredge  was  returned  to  the  fleet  by  the  officer  in  chai^  of  the 
work  at  South  Pass  on  September  28,  1903.  In  December,  1903,  instructions  were 
received  to  prepNare  the  dredge  a^n  for  service  at  South  Pass  and  to  lengthen  the 
suction  to  permit  dredging  to  a  depth  of  35  feet.  By  authority  of  the  Chief  of 
Engineers  the  necessary  alterations  and  repairs  required  to  fit  the  dredge  for  this  work 
were  made  bv  this  office,  the  cost  being  paid  by  the  engineer  officer  in  charge  of  the 
work  at  South  Pass.  Under  this  arrangement  the  suction  and  jet  pipes  were  length- 
ened 6  feet,  new  hose  connections  for  the  let  pipes  and  new  rubber  joints  for  the  dis- 
charge pipes  procured,  new  fair-leader  rolls  provided,  and  repairs  made  to  engines, 
furnaces,  pumps,  and  roof.  Other  repairs  of  a  more  general  character  were  made  at 
the  same  time  and  paid  for  by  this  office.  The  discharge  pipes,  beinff  badly  worn  on 
the  bottom,  were  turned  over  in  the  pontons,  and  the  end  rings  of  each  section,  where 
the  greatest  wear  had  occurred,  replaced  by  new  iron.  The  pontons  and  pipes  were 
then  sand  blasted  and  painted  in  part.  This  work  will  be  completed  before  the  dredge 
again  takes  the  field.  The  dredge  was  ready  for  service  by  April  1, 1904,  but  she  his 
not  yet  been  required  for  use  by  the  engineer  officer  in  charge  of  the  work  at  South 
Pass. 

Dredge  Gamma.— This  dredge  was  not  in  commission  during  the  year,  and  only 
minor  repairs,  required  to  keep  her  in  good  condition,  were  made. 

Dredge  Delta. — Additional  supports  for  the  foundation  of  the  main  engine  were  put 
in  and  the  main  engine  thoroughly  overhauled.  Repairs  were  made  to  feed  pumps, 
boilers,  furnaces,  woodwork,  and  floors,  and  towing  knees  placed  on  forward  deck. 
New  ed^  plates  have  been  put  on  main  pump  runner,  cast  with  a  chill  in  the  hope 
of  reducmg  wear.  The  lining  of  the  pump  casing  has  been  renewed,  the  old  lining 
having  been  worn  entirely  tnrough  in  places.  The  suction  pipes  to  jet  pump  are 
being  moved  to  take  water  farther  aft,  out  of  the  way  of  sand  stirred  up  by  the  jets. 
As  stated  in  my  last  annual  report,  this  dredge  proved  difficult  to  control  when  dredg- 
ing downstream,  owing  to  the  fact  that  the  winding  engines  were  not  reversing.  To 
obviate  this  difficulty  the  engines  were  made  reversing,  and  the  results  were  very 
satisfactory.  When  working  in  san*  the  rate  of  progress  is  found  to  be  practically 
the  same  for  both  up  and  down  stream  work,  with  the  advantage  in  favor  of  the 
downstream  dredging  that  all  material  stirred  up  by  the  jets  is  removed  from  the  cut, 
which  is  not  always  the  case  in  dredging  upstream.  In  farce  and  heavy  gravel,  how- 
ever, such  as  was  encountered  at  Presidents  Island  (234),  the  method  of  downstream 
dredging  could  not  be  used,  the  suction  head  being  unable  to  penetrate  the  material. 

Dredge  EpsUon. — Various  minor  repairs  were  made  to  this  dredge. 

Dredge  Zeta. — The  main  pump  runner  (7  blades)  is  being  converted  into  a  shrouded 
runner.  The  experience  gained  with  runners  of  this  type  on  the  EpsiUm,  Iota,  and 
subsequent  dredges  indicates  that  efficiency  and  economy  will  be  promoted  by  this 
change.    Minor  repairs  have  been  made. 

Dredge  7oto.— Tests  of  the  main  pump  of  this  dredge,  after  the  nmner  was  shrouded, 
showed  an  increase  of  about  10  per  cent  in  both  efficiency  and  capacity  at  the  stand- 
ard speed,  thus  illu8tratin|?  anew  the  advantages  of  this  type  of  runner.  A  traveling 
crane  for  handling  the  main  pump  and  en^nes  has  been  installed  and  various  repairs 
made  to  machinerv,  steam  lines,  and  cabins.  A  new  feed  water  heater  of  the  nori- 
zontal  closed  tubular  type  was  installed. 

Dredges  Kappa  and  Henry  Flad. — Repairs  were  made  to  the  main  steam  line,  feed 
pumps,  feed  water  pipes,  universal  joints  of  discharge  pipe,  and  lighting  system. 
Kew  feed  water  heaters  similar  to  that  on  the  Iota  were  installed.  The  shrouds  of 
the  main  pump  runners  were  set  out  one-fourth  inch  to  take  up  wear.  Hatches 
have  been  enlarged,  and  additional  small  hatches  cut  to  facilitate  entrance  to  the 
holds  and  ventilation.  A  drain  tank  has  been  put  in  the  hold  of  each  dredge,  into 
which  the  drips,  drains,  and  cylinder  cocks  from  the  various  pumps  and  engines  dis- 
charge. While  the  Kappa  was  working  at  the  foot  of  Island  21  (131)  September  10, 
1903,  the  connecting  rod  of  the  starboard  main  engine  broke,  completely  wrecking 
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that  engine.  The  damage  was  repaired  at  the  fleet,  and  the  engines  lined  up.  On 
January  29,  1904,  fire  was  discovered  under  the  pilot  house  of  the  Kappa,  hut  it  was 
quickly  extinguished  and  the  damt^,  which  was  slight,  has  been  repaired.  The 
cabin  of  the  Kappa  was  painted,  and  the  insides  of  the  wheel  houses  of  the  Henry 
Flad  were  coated  with  coal  tar.    Other  minor  repairs  were  made. 

Dredge  B.  M,  Harrod. — The  plans  and  specifications  for  this  dredge  have  been 
completed,  and  the  work  advertised.  This  dredge,  like  the  other  later  dredges,  will 
be  self-propelling.    The  detailed  specificatibns  are  given  in  Appendix  1  E. 

Steamers  Sachan,  Choctaw,  Nokomis,  Wynoka,  and  Leota. — ^Tnese  boats  are  used  as 
towboats  and  tenders  for  the  nonpropelling  dredges.  The  work  of  altering  the  boil 
ers  of  the  Choctaw  and  the  Nokomis,  which  was  in  progress  at  the  date  of  my  last 
annual  report,  has  been  finished,  and  the  same  alterations  have  been  made  on  the 
steamer  Sachem,  The  results  have  been  very  satisfactory,  no  further  trouble  having 
been  experienced.  The  feed  pumps  on  all  these  boats  have  been  moved  from  their 
ori^allocation  in  the  boiler  room  to  the  engine  room  and  new  feed  water  heaters 
of  the  closed  type,  and  of  simple  construction,  have  been  made  and  erected.  The 
Wheeler  heater  erected  last  year  on  the  Wynoka  will  be  placed  on  the  dredge  Gamma. 
The  furnaces  of  the  Sachem,  Choctaw,  Nokomis,  and  LeoUi  have  been  rebuilt,  and 
new  stacks  erected  and  new  wheels  made  for  the  last  three.  The  samson  posts  and 
braces  on  the  Sachem  and  Nokomis  have  been  extended  to  the  roof,  as  was  previously 
done  on  the  other  tenders.  The  cylinders  of  both  main  engines  on  the  Sachem,  and 
of  one  each  on  the  Nokomis  and  Wynoka,  have  been  rebor^,  new  roofs  of  asbestos 
roofing  have  been  placed  on  the  Sachem  and  the  Choctaw,  and  new  canvas  on  the 
boiler  deck  of  the  latter  boat  and  the  Leota.  The  ice  machine  of  the  Leota  has  been 
overhauled  and  a  new  steam  steering  gear  installed,  the  one  originally  furnished 
having  proved  unsatisfactory.  The  Wynoka  returned  to  the  fleet  July  2,  1903,  from 
Jefferson ville,  Ind.,  where  a  new  cabin  and  upper  works  had  been  built  under  con- 
tract with  Mr.  Ed.  J.  Howard.  All  the  work  of  connecting  up  the  pipes  and 
machinery  was  done  at  the  fleet.  Other  minor  repairs  were  maae,  and  painting 
done  on  all  these  boats,  as  reouired. 

Steamer  MinneUmka^ — This  boat  is  unserviceable  at  present,  and  little  or  nothing 
has  been  done  to  her  this  year.  Contract  has  been  made  with  Mr.  Ed.  J.  Howard 
for  the  rebuilding  of  her  hull,  and  she  has  been  sent  to  Paducah,  Ky.,  for  this  work. 

Steamer  Search. — ^The  rebuilding  of  the  hull,  which  was  in  progress  at  the  date  of 
my  last  annual  report,  was  completed  and  the  boat  painted  inside  and  out.  New 
steel  cylinder  beams  have  been  put  in  and  minor  repairs  made. 

Steamers  Vulcan,  Venus,  Mercury,  and  Mars. — General  repairs  to  decks,  engines, 
and  woodwork  have  been  made.  A  new  stack  has  been  built  for  the  Venus,  and  a 
new  wheel  for  the  Mercury. 

Pile  sinkers  and  ftargre*. —-General  repairs  have  been  made,  and  the  hulls  of  pile 
ankers  No,  971  and  No.  983  have  been  thoroughly  repaired  and  calked.  A  new  set 
of  leads  were  built  for  pile  sinker  No.  971. 

Buildings  and  grounds. — A  tract  of  land  at  West  Memphis,  Ark.,  containing  about 
9  acres,  has  been  purchased  for  storage  and  other  uses,  and  a  warehouse  and  machine 
shop  have  been  erected. 

Permanent  outfit. — A  steam  hammer,  lathe,  radial  drill,  planer,  and  punch,  and 
shears,  with  the  necessary  shafting,  etc.,  have  been  purchased,  and  the  work  of 
installing  them  in  the  machine  shop  is  in  progress. 

For  aoditional  details  of  repairs  during  the  year  attention  is  invited  to  report  of 
Assistant  Engineer  F.  B.  Maltby,  Appendix  1  C. 

DREDGING    OPERATIONS  ON  THE    LOWER    MISSISSIPPI    RIVER    BETWEEN    CAIRO,    ILL.,    AND 

HEAD   OF  THE  PASSES. 

These  operations  include  the  care  and  repair  of  plant,  testing  of  dredges  and  oper- 
ation of  the  plant  during  the  low-water  season. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  dredg- 
ing operations  may  be  found  in  the  report  of  the  Chief  of  Engineers,  U.  S.  Army,  for 
IwS,  pagee  316C^4l69,  and  in  the  report  of  the  Chief  of  Engineers,  U.  S.  Army,  for 
1900,  page  4564. 

Durmg  the  low-water  season  of  1903,  six  dredges,  the  Delta,  the  Epsilon,  the  Zeta. 
the  Iota,  the  Kappa,  and  the  Henry  Flad  were  in  commission.  The  Beta  was  returned 
to  the  fleet  on  September  28  by  the  officer  in  chaise  of  the  work  at  South  Pass,  and 
did  not  take  the  field  after  that  date,  while  the  Gamma  was  not  put  in  commission 
during  the  season.  The  dredges  were  assigned  to  different  stretches  of  the  river. 
Three  survey  parties  were  kept  in  the  field,  and  surveys  were  made  of  all  bars  where 
trouble  was  anticipated.    Frequent  surveys  were  made  of  those  bars  where  dredging 
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was  done,  to  observe  the  effect  of  the  dredging.  These  surveys  served  to  determine 
the  areas  of  shoal  water  and  to  enable  the  location  of  the  channels  to  be  intelligently 
made.  Frequent  inspections  were  made  of  that  part  of  the  river  where  shoals  are 
known  to  exist,  and  all  crossings  sounded.  The  greatest  possible  publicity  was  given 
to  information  obtained,  and  all  channels  were  located  by  easily  distinguishable 
marks.  By  November  30  all  the  dredges  and  survey  parties  were  withdrawn  from 
the  field,  as  it  was  thought  that  the  danger  of  low  water  was  over  for  the  season. 
The  dredges  were  compelled  to  take  the  field  again  about  December  12,  bat  it 
was  impracticable  to  organize  and  send  out  the  survey  parties,  so  the  work  done  in 
December  was  not  accomnanied  by  surveys. 

Dredge  Beta,— This  dreage  was  received  from  the  officer  in  charge  of  the  work  at 
South  Pass  on  September  28,  at  West  Memphis,  Ark.,  where,  after  tests  of  her  boil- 
ers and  one  of  her  main  pumping  units  had  been  made,  she  was  laid  up.  She  did  no 
work  under  the  Commission  during  the  season. 

Dredge  Gamma, — This  dredge  was  not  in  commission  during  the  season. 

Dredge  Delia.— This  dredge  left  the  fleet  August  27,  for  Peters  Crossing  (272), 
where  the  shoalest  water  oelow  Cairo  was  shown  by  the  surveys.  Dredging  was 
begun  August  30  and  continued  with  some  interruptions  for  repairs  until  Septem- 
ber 9,  when  the  work  was  completed.  The  channel  at  this  time  was  from  7  to  9  feet 
deeper  than  when  dredging  was  begun.  During  a  rise,  which  culminated  about  S^ 
temoer  21,  the  dredge  lay  at  the  bsurik.  Dredging  was  resumed  on  September  28  and 
continued,  with  a  loss  of  only  fifteen  minutes  lor  repairs,  until  October  6,  when  work  , 
at  this  locality  was  completed.  There  was  then  a  good  16-foot  channel  over  this 
crossing.  The  dredge  then  moved  to  the  head  of  Presidents  Island  (^),  where 
dredging  was  begun  October  8  and  continued  with  slight  interruptions  until  October 
14,  when  work  was  suspended  owing  to  a  rising  river,  and  the  dredge  went  to  the 
fleet  at  West  Memphis.  The  material  encountered  on  this  bar  is  a  very  coane 
cemented  gravel,  with  large  pieces  of  lignite  scattered  through  it,  and  is  very  difficnlt 
to  move  with  the  hydraulic  agitators,  as  well  as  very  hard  on  the  pump.  The  liner 
of  the  main  pump  casing  was  found  deeply  scored  and  entirely  worn  through  in  one 
place  after  this  work, 

The  river  having  fallen  again,  dredging  was  resumed  at  Presidents  Island  on  Novem- 
ber 4,  but  lower  down  on  the  reef,  where  more  sand  and  less  gravel  were  encount- 
ered. Some  drift  was  met  with,  which  caused  delay.  Dredging  was  continued 
until  November  17  with  various  interruptions  to  repair  main  pump,  jet  pump,  and 
hauling  cables.  There  was  then  a  good,  well-defined  channel,  16  feet  deep  and  250 
feet  wide.  The  dredge  then  went  to  the  fleet,  where  she  remained  in  commission 
until  December  14,  when  she  left  for  Random  Shot  (192),  where  she  arrived  the  next 
day.  At  this  time  there  was  not  over  7  feet  on  this  bar.  Dredging  was  begun 
December  15  and  continued  without  serious  interruption  until  December  18,  when 
the  work  was  completed.  There  was  then  a  good  steamboat  channel  12  feet  deep 
and  250  feet  wide  through  the  bar.  About  48,000  cubic  yards  of  material  were 
removed  during  fifty-nine  hours  of  actual  dredging.  The  dredge  then  proceeded  to 
the  chute  of  Island  20  (127),  where  dredging  was  begun  December  22  and  continued 
until  December  24,  when  the  work  was  completed,  a  good  12-foot  channel  having  been 
made.  The  dredge  then  proceeded  to  Darnells  bar  (81),  where  dredging  was  begun 
December  28  and  continued  until  the  29th,  when  work  was  stopped  on  account  of  a 
rapid  rise  in  the  river  There  was  then  a  13-foot  channel  over  the  crossing.  The 
dredge  then  proceeded  to  Joe  Eckles  Crossing  (93),  where  about  nine  hours'  work 
was  done,  after  which  the  dredge  proceeded  to  West  Memphis,  Ark.,  and  was  laid 
up  January  3,  1904. 

Dredge  Evs'don.—TbX^  dredge  left  the  fleet  September  9  for  Luxora,  Ark.  (161), 
where  drecfging  was  begun  on  September  13  and  continued  until  September  15,  when 
the  work  was  suspended  on  account  of  a  rising  river.  On  September  29  dredging  was 
begun  at  Last  Chance  Crossing  (166),  and  continued  until  October  2,  with  a  loss  of  a 
little  more  than  four  hours  for  repairs.  The  dredge  then  moved  to  Gold  Dust  Croas- 
ing  (158),  where  dredging  was  begun  October  3  and  continued  until  October  6,  when 
the  work  was  completed.  There  was  then  16  feet  of  water  over  the  bar.  Owing  to 
a  rise  in  the  river  the  dredge  remained  at  the  bank  unable  to  work  until  October  21, 
when  she  was  ordered  to  the  fleet  and  put  out  of  commission. 

Dredge  Zeta. — This  dredge  left  the  fleet  August  14  and  began  dredging  at  Joe  Eckles 
bar  (92)  on  August  19  and  continued  until  August  20.  Dredging  was  resumed  Aug- 
ust 29  and  continued  until  September  2,  when  the  work  was  completed.  A  short 
cut  through  the  lower  part  of  the  same  reef  was  made  the  same  day,  and  the  dredw 
went  to  the  bank  to  await  a  lower  stage.  There  was  then  a  17-foot  channel  throu^ 
the  bar.  On  September  15  the  dredge  was  moved  to  Cherokee  Crossing  (90),  but 
owing  to  the  high  stage  no  work  was  done  until  the  29th,  when  dredging  was  resumed 
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and  continued,  working  daylight  only,  till  October  1,  when  the  work  was  completed. 
There  was  then  16}  feet  over  the  crossing.  A  email  amount  of  work  was  done  Octo- 
ber 2  and  3  at  Joe  Eckles  bar  (92),  after  which  the  dredge  remained  at  the  bank 
until  October  10,  when  she  was  moved  to  Hathaway  (103).  Dredging  was  begun  on 
October  11  and  continued,  in  daylight  watches  only,  until  Octol^r  14,  after  which 
the  dredge  went  to  the  bank  and  remained  there,  unable  to  work  on  account  of  the 
stage  of  the  river,  until  October  22,  when  she  was  sent  to  the  fleet.  The  record  of 
this  dredge  for  the  season  was  excellent,  only  one  and  one-half  hours  being  lost  for 
repairs  oat  of  two  hundred  and  forty-two  hours  of  dredging. 

Dredge  lata. — This  dredge  left  the  fleet  August  6  and  reached  Bixbys  Towhead 
(83)  August  17,  having  been  assisted  from  Gayoso  ( 106)  by  the  Leota.  Dredging  was 
d<Hie  at  this  localit^r  August  19  to  20  and  August  23  to  25,  when  work  was  suspended 
on  account  of  the  high  stage  of  water.  Dred^ng  was  resumed  September  2,  but  sus- 
i>ended  aeain  on  the  4th  for  the  same  reason.  The  dredge  lay  at  the  bank  until  Septem- 
Der  29,  wnen  work  was  again  resumed,  and  completed  October  6,  on  which  date  there 
was  14  feet  in  the  channel.  During  the  work  at  this  point  nearly  thirty  hours  were  lost 
in  repairs  to  the  swivel  elbow  at  stem  of  dredge.  A  high  stage  prevailed  until  the 
latter  part  of  October,  and  no  further  work  was  done  until  October  28,  when  dredg- 
ing was  begun  below  New  Madrid,  Mo.  (70) .  Dredging  was  continued  until  Novem- 
bCT  3,  when  work  was  stopped  to  repair  the  jet  pump.  At  this  time  it  was  found 
that  an  18-foot  channel  haa  broken  through  the  reef  a  mile  and  a  half  above,  and 
work  at  this  point  was  stopped.  The  dredge  was  then  moved  to  Hathaway  (103), 
where  dredging  was  begun  November  7,  anchors  being  used  for  handling  the  dredge 
while  setting  piles,  the  spud  having  been  broken  at  New  Madrid.  This  method  of 
haudling  was  slow  and  unsatisfactory.  Work  was  continued  during  daylight  watc*hes 
antil  November  14,  when  the  work  was  completed.  The  dredge  was  then  retired 
from  the  field,  reaching  the  fleet  on  November  19. 

On  December  13  this  dredge  was  again  put  in  commission  for  work  below  Memphis, 
but  oiling  to  the  shortage  of  coal  she  did  not  leave  the  fleet.  She  was  laid  up 
January  3,  1904. 

Dredge  Kappa. — ^This  dredge  left  the  fleet  August  19,  and  began  dredging  at  Hath- 
away (103)  August  26.  Work  was  completed  August  30,  when  there  was  16  feet  of 
water  in  the  cut  Dredging  was  begun  at  the  foot  of  Island  21  (131 )  on  September 
10,  and  the  same  day  the  starboard  pumping  engine  was  wrecked  by  the  breaking 
of  the  connecting  rod  and  the  dredge  was  sent  to  the  fleet  to  be  repaired.  The 
repairs  having  been  completed,  the  dredee  was  put  in  commission  again  December  13 
and  began  dredging  at  Presidents  Island  (235)  the  next  day.  Work  was  continued 
nntil  I^cember  19,  when  operations  were  suspended  because  of  lack  of  coal.  Dur- 
ing this  period  about  a  day  and  a  half  were  lost  in  rendering  assistance  to  the  packet 
steamer  DelUi,  which  had  grounded  above  the  bar,  outside  the  channel.  A  coal 
boat  was  delivered  to  the  dredge  on  December  20  and  work  resumed  on  the  2l8t, 
but  the  steamer  James  Lee  having  run  into  and  sunk  the  coal  boat  work  was  again 
suspended  on  the  same  day  for  want  of  fuel.  As  no  more  coal  could  be  procured  at 
this  time  the  dredge  was  retired  from  the  field,  and  was  laid  up  January  3,  1904. 

Dredge  Henry  Flad. — This  dredge  left  the  fleet  August  26,  and  was  engajred  until 
September  5  in  cutting  off  the  lower  end  of  a  bar  which  encroache<l  upon  the  wharf 
front  at  Memphis.  This  work  was  successfully  accomplished,  and  the  dredge  then 
retired  to  the  fleet,  where  she  lay  until  September  28.  On  that  date  she  left  the  fleet 
and  be^n  dredging  at  the  foot  of  Island  21  (131 )  on  October  2.    The  work  was  com- 

Sleted  October  4,  and  the  dredge  proceeded  to  the  chute  of  Island  20  (127),  where 
redging  was  b^un  October  9.  The  work  was  completed  October  14  with  a  sinele 
crew,  and  the  dredge  went  to  the  bank  to  await  a  lower  stage.  On  October  22  trie 
dredge  left  for  Bixbys  Towhead  (83),  where  dredginj;  was  commenced  October  28 
and  continued  with  interruptions  for  repairs  and  cleaning  boilers  until  November  10. 
Farther  work  was  done  at  this  point  November  22  to  24,  after  which  the  dredge 
movei  to  Hathaway  (103),  where  dredging  was  done  November  25  and  26.  While 
the  dredge  was  working  at  this  point  the  port  pile  was  run  into  by  the  steamer 
Herman  Paepcke  and  the  upper  half  broken  off  and  lost. 

There  being  no  other  place  where  work  could  be  done  at  the  stage  of  water  then 
prevailing,  the  dredge  was  ordered  to  the  fleet,  where  she  remained  in  commission 
nntil  December  11.  On  that  date  she  again  left  the  fleet  for  New  Haven  (162) ;  but, 
being  delayed  by  the  sinking  of  her  coal  barge  near  Craighead  Point  (171)  on  the 
13th,  she  did  not  begin  work  until  the  18th.  vVork  was  continued  from  the  18th  to  • 
the  20th,  considerable  time  being  lost  because  of  high  winds  and  stormy  weather, 
and  the  dredge  then  proceeded  to  Gold  Dust  crossing  (158),  where  she  ran  aground 
on  the  bar  and  was  detained  twenty-four  hours.     Work  was  begun  on  December  21, 
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and  completed  December  23,  a  good  12-foot  channel  having  been  made  throogh  the 
bar.  The  dredge  then  proceeded  to  the  foot  of  Island  21  (131),  where  dredgins  waa 
be^n  December  24.  On  December  26  work  was  8U8i)ended  in  order  to  repair  a  burnt 
boiler,  and  was  not  resumed  at  this  point,  as  the  river  was  rising  rapidly  and  there 
was  a  good  12-foot  channel.  Some  work  was  done  clearing  out  the  channel  down 
the  shore  at  New  Haven  (162)  December  29  to  31,  and  the  dredge  then  proceeded  to 
West  Memphis,  Ark.,  ana  was  laid  up  January  3. 

A  summary  of  the  dredging  operations,  distribution  of  time  and  expenditures,  will 
be  found  in  Tables  6  and  7.  The  depths  over  shoal  crossings  during  the  o&aaon  are 
given  in  Table  8. 

For  further  details  attention  is  invited  to  the  report  of  Assistant  Engineer  F.  B. 
Maltby  (Appendix  1  C). 

DISCUSSION   OP  RESULTS. 

The  river  conditions  during  the  low-water  season  are  shown  on  the  annual  hydro- 
graph,  plate  2.  The  limits  of  the  principal  fluctuations  at  Cairo  and  Memphis 
between  August  1  and  December  31  are  given  in  the  following  table: 

CAIRO. 


Date. 

Reading. 

Date. 

Reading. 

Augrust  1 

19.7 
16.7 
19.6 
15.8 
20.6 
15.9 

October  14 . . . 

aOL5 

ia9 

IZO 
11.7 

August  8 

November  28 

August  13 

December  1  

August  80 

December  20 

September  18 

December  29 

September  90 

MEMPHIS. 


Date. 


August  1 

August  10 ... , 
August  16 ... . 
September  2.. 
September  20, 
October2 


Reading.' 


Date. 


14.3 
10.9 
12.75 

9.6 
13.5 

9.8 


October  16. . . 
November  80 
December  4.. 
December  28. 
December  81. 


Reading. 


18.2 
6.6 
6.95 
.9 
5.6 


It  will  be  seen  that  the  river  did  not  reach  a  stage  requiring  extensive  dredging 
until  about  December  5,  on  which  date  a  stage  of  10  feet  on  the  Cairo  gauge  was  first 
reached.  At  the  beginning  of  the  season  it  was  expected  that  the  high  water  of  the 
spring  of  1903  would  result  in  the  formation  of  many  obstructing  bars,  and  that  con- 
ditions requiring  extensive  dredging  operations  would  early  develop.  The  dredges 
were  accordingly  prepared  for  service,  and  the  survey  and  inspection  parties  organ- 
ized, early  in  August.  Four  dredges,  the  DeUuy  the  Zeta,  the  Iota,  and  the  Kappa, 
took  the  field  dunn^  that  month,  and  two  more,  the  Epsilon  and  the  Henry  Fhad, 
were  sent  out  early  m  September.  During  the  early  part  of  the  season  these  six 
dredges  were  operated  wherever  it  was  possible  for  them  to  work;  but,  owing  to  the 
high  stages  pi-evailing,  they  were  unable  to  work  to  the  best  advantage  except  at 
Peters  (272),  where  the  bar  was  high  and  the  dredge  was  accordingly  able  to  make 
a  deep  cut,  in  which  the  channel  remained  throughout  the  season.  In  the  latter 
part  of  October  the  Epsilon  and  the  Zeta  were  withdrawn  from  the  field,  aa  there  was 
no  work  for  them  to  do  and  it  was  believed  that  the  other  dredges  would  be  able  to 
handle  any  situation  likely  to  arise  so  late  in  the  season.  The  Kappa  had  been 
retire<l  in  September  on  account  of  the  accident  to  her  main  engine,  and  during 
November  the  three  remaining  dredges,  the  Delta,  the  Iota,  and  the  Ifenry  Flad^  were 
gradually  retired,  so  that  at  the  end  of  the  month  all  the  dredges  were  at  the  fleet, 
the  Delia  and  the  Henry  Flad  being  kept  in  commission  ready  for  use  if  needed. 

Up  to  this  time  a  channel  of  10  feet  or  over  had  been  maintained  except  at  Peters, 
where  9}  feet  was  found  at  the  l>eginning  of  the  season.  The  river  was  then  rising 
at  Cairo  and  the  season  waa  considered  closed,  the  general  belief  being  that  the  rise 
then  in  progress  was  the  beginning  of  the  usual  midwinter  high  water.  About  the 
1st  of  December,  however,  the  weather  in  the  Ohio  and  Mississippi  valleya  turned 
suddenly  cold,  and  an  unexpecte<l,  rapid,  and  continuous  fall  set  in  on  the  3d,  the 
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river  dropping  to  a  stage  of  2.8  at  Cairo  on  the  20th.  An  even  more  abrupt  rise  fol- 
lowed, reaching  a  stage  of  9.7  on  the  25th  and  11.6  on  the  29th.  The  corresponding 
stages  at  Memphis  were  6  on  December  4,  0.9  on  the  23d»  and  5.6  on  the  Slst.  On 
December  9  the  inspection  party  found  a  depth  of  8i  feet  at  the  foot  of  Island  21 
(181),  and  the  Henry  Flad  was  at  once  ordered  into  the  field,  followed  within  a  day 
or  two  by  the  DeUa  and  the  Kaitpa.  The  loia  was  put  in  commission,  but  was  not 
sent  into  the  field  on  account  of  the  shortage  of  coal. 

At  this  time  there  remained  on  hand  about  40,000  bushels  of  coal  for  dredging 
operations,  or  thirty>five  days'  supply  for  one  dredge.  Thirty-five  thousand  bushels 
more  had  been  ordered  from  the  coal  company,  but  they  were  unable  to  make  any 
deliveries  until  the  28th,  on  account  of  the  suspension  of  navigation  in  the  Ohio 
River  by  ioe  and  low  wat^.  Twenty-two  thousand  bushels  were  secured  at  Memph  is, 
but  it  proved  impossible  to  obtain  more,  as  none  of  the  coal  companies  was  able  to 
bring  any  coal  out  of  the  Ohio,  and  no  arrangements  for  handimg  coal  from  cars 
could  be  made.  On  the  13th  the  Henry  Flad,  on  her  way  up  the  river,  sank  a  full 
baige  at  Craighead  Point  (171)  and  lost  nearly  three  days  waiting  for  a  new  supply. 
On  the  evening  of  the  21st  a  boat,  containing  about  10,000  bushels,  which  had  that 
morning  been  delivered  to  the  Kappa,  was  sunk  at  Presidents  Island  (235)  by  the 
steamer  Jama  Lee,  and  the  contents  lost  The  Kappa  was  then  forced  to  retire  from 
the  field,  leaving  only  the  DdUi  and  the  Henry  Flad  in  operation  for  the  rest  of  the 
month. 

Under  these  circumstances  the  operations  of  the  dredges  did  not  keep  pace  with 
the  idling  of  the  river,  and  the  depths  were  reduced  considerably  below  9  feet  on 
many  of  uie  bars.  Plates  3  to  8  show  the  observed  depths  on  all  hars  above  Monte- 
zuma (312^  on  which  less  than  9  feet  was  found,  platted  in  connection  with  the 
hydrograpns  of  the  nearest  gauges.  It  is  probable  that  there  was  less  than  9  feet  on 
acme  of  the  bars  below  Montezuma  durinp^  this  period,  bnt  no  inspection  below  this 
point  was  made  until  the  29th,  after  the  nse  had  set  in.  At  that  time  there  was  not 
less  than  11)  feet  below  Helena  (306).  These  plates  show  that  the  depths  were  less 
than  9  feet  for  from  six  to  sixteen  days  on  the  various  bars  between  December  7  and 
26,  9  feet  and  over  being  restored  on  all  bars  bv  the  latter  date.  Between  the  15th 
and  26th  navi^tion  above  Cairo  on  both  the  Ohio  and  Mississippi  rivers  was  entirely 
suspended  by  ice  and  low  water,  the  laiger  type  of  steamers  having  been  compelled 
to  suspend  operations  as  early  as  the  5th.  On  the  13th  ice  began  running  in  the  river 
below  Oairo,  and  a  ttor^Q  was  formed  at  Columbus  on  the  16th,  lasting  two  or  three 
davs.  Except  for  this  interruption,  however,  the  regular  packets  and  numerous  tows 
of  lumber  and  logs  ran  between  Memphis  ana  Cairo,  and  the  packets  below  Memphis 
continued  to  run  thronghout^he  month.  It  is  not  known  that  any  boat  grounded  in 
the  channel  during  the  low  stage,  though  several  ran  on  the  bars  outside  of  the  channel 
limitB. 

The  failure  to  maintain  the  prescribed  depth  on  all  bars  is  not  believed  to  indicate 
any  inherent  weakness  in  the  projeirt  for  maintaining  below  Cairo  a  channel  9  feet 
in  depth  b^  means  of  dredging,  which  has  proved  in  past  seasons  able  to  cope  suc- 
ceasfully  with  lower  water  than  was  met  with  this  year.  The  sudden  fall  came  when 
the  season  was  considered  closed,  and  the  operations  of  the  fleet  were  seriously  ham- 
pered bv  the  scarcity  of  coal,  numerous  accidents,  severe  storms,  and  freezing  weather. 
Those  dredges  which  it  was  possible  to  operate  readily  opened  channels  through  the 
bars  at  which  they  worked,  indicatini^  that  had  it  been  possible  to  put  more  dredges 
in  the  field  a  channel  of  the  required  dimensions  could  have  been  qmckly  secured  and 
maintained. 

The  resolts  obtained  at  each  bar  where  dredging  was  done  are  briefly  discussed 
below.  Plates  10  to  35  illustrate  these  results  at  the  more  important  localities.  The 
first  plate  of  each  series  shows  the  total  area  afterwards  dredged,  but  each  subsequent 
plate  of  the  series  shows  only  the  area  dredged  prior  to  that  survey. 

New  Madrid  {7£).  No  plates. — Dredging  was  done  at  this  point,  about  2  miles  below 
the  town,  between  October  28  and  November  3.  The  channel  followed  close  under 
the  bar  on  the  convex  shore,  and  the  dredging  was  intended  to  cut  through  the  reef 
9l  its  lower  end.  Before  the  work  was  completed,  however,  it  was  found  that  the 
river  had  gone  through  the  reef  above  the  town,  making  an  18-foot  channel,  and 
work  was  consequentlv  abandoned. 

Dttrnelis  bar  (SI),  No  plate. — No  dredging  was  required  on  this  bar  until  about 
December  10,  when  the  depth  first  fell  below  9  feet.  It  was  impossible  to  get  a 
dredge  to  the  spot  before  the  28th,  by  which  time  the  river  had  risen  and  there  was 
11}  reet  on  the  bar.  A  small  amount  of  dredging  was  done  on  the  28th,  but  as  the 
river  continned  to  rise  work  was  discontinued. 

BixbyB  Towhead  {S3).  Plates  9  to  13. — The  conditions  here  before  any  work  was 
done  are  shown  on  plate  9.    The  dredging  by  the  Iota  in  August,  September, 
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and  October  produced  very  little  effect,  the  high  stages  prevailing  during'this  time 
making  it  impossible  to  make  a  cut  deep  enough  to  have  much  training  effect  on  the 
current.  The  conditions  at  the  end  of  October  are  shown  on  plate  10.  The  upper 
part  and  the  crest  of  the  reef  have  both  moved  down,  but  the  least  depth  is  abont 
the  same  as  at  the  beginning  of  the  season.  Dredging  was  continued  by  the  Henry 
Flad  between  October  28  and  November  10.  The  results  of  this  dredging  are  clearly 
shown  on  plates  11  and  12.  The  effects  of  the  deeper  cut  possible  at  this  time  are 
apparent.  As  the  river  fell  the  crossing  became  a  little  more  square,  and  a  small 
amount  of  dredging  was  done,  deepening  an<l  widening  the  lower  end.  The  results 
are  shown  on  plate  13.  The  channel  remained  in  this  position  for  the.  rest  of  the 
season. 

Cherokee  Crossing  (90),  No  plate. — A  small  amount  of  dredging  was  done  here  at  a 
high  sta^.  The  effect  was  slight,  but  the  channel  remained  permanently  in  posi- 
tion during  the  season. 

Joe  EcHes  bar  {9e).  No  plate. — The  work  at  this  point  was  chiefly  designed  to 
straighten  out  a  rather  crooked  channel.  Owing  to  the  high  stage  prevailmg,  the 
effect  of  the  dredging  was  not  very  marked.  The  channel,  however,  was  well  defined 
and  remained  in  position  throughout  the  season.  A  short  reef  was  also  cut  through 
at  the  lower  part  of  the  bar,  and  the  channel  maintains  its  position  well.  In  Decem- 
ber the  depth  was  reduced  below  9  feet,  but  was  restored  by  the  rise  before  any 
dredging  could  be  done.  A  few  hours'  work  was  done  later,  but  as  the  depth  required 
by  the  project  had  been  restored,  nothing  of  value  was  accomplished. 

Haihaioay  {103),  Plates  14  to  20.— The  conditions  before  any  dredging  was  done 
are  shown  in  plate  14.  Plate  15,  six  days  later,  shows  in  a  marked  manner  the  effect 
of  the  first  dr^ging  done.  Plate  16  shows  conditions  one  month  later — a  rise  of  5  feet 
at  Cairo  having  paSed  in  the  interval.  The  channel  is  seen  to  be  still  clearly  defined 
and  of  ample  depth.  A  small  amount  of  dredg^ing  was  done  to  widen  and  straighten 
this  channel,  the  results  of  which  are  shown  in  plate  17.  The  passage  of  another 
rise  left  the  channel  a  little  lower  down,  but  broad  and  deep,  as  shown  in  plate  18. 
Later  in  the  season  further  dredging  was  done  at  this  point,  and  still  later  a  small 
cut  was  made  at  the  end  of  the  crossing,  but  the  results  were  unsatisfactory,  littleor 
no  improvement  resulting,  as  shown  by  plates  19  and  20.  The  channel  produced  at 
this  bar  was,  however,  one  of  the  most  satisfactory  of  the  season  as  to  permanence 
and  depth.  Even  in  the  lower  water  of  December,  there  was  never  less  than  9  feet 
on  this  crossing 

Chute  of  Island  ^0  (1S7),  Plates  21-22.— The  conditions  at  this  point  before  any 
dre<lging  was  done  are  snown  on  plate  21.  Very  little  was  accomplished  by  the 
early  dredging  here,  owing  to  the  high  stage.  Plate  22  shows  conditions  a  month 
later.  The  channel  was  still  throuj^h  the  cut,  but  it  was  not  very  clearly  defined. 
In  December  further  work  was  required  at  this  point.  The  Delia  began  work  on  the 
22d  with  6J  feet  over  the  bar,  and  bv  the  24th  a  good  12-foot  channel  was  produced. 

Foot  of  Island  U  (ISI).  Plates  2,V25.— The  first  dredging  on  this  bar  was  done  by 
the  Kappa  early  in  September,  but  work  was  suspended  oy  the  accident  to  her  engine 
before  anything  had  been  accomplished.  The  conditions  at  the  end  of  that  month 
are  shown  on  plate  23.  Plate  24,  ten  days  later,  after  dredging  by  the  Henry  FM 
shows  a  good,  well-defined  channel  through  the  dredged  cut.  The  channel  remained 
in  this  position  throughout  the  season.  Plate  25  shows  its  condition  at  the  middle 
of  November,  when  a  practicable  channel  of  13  feet  still  existed.  During  the  low 
water  of  December,  which  was  8  feet  lower  than  at  the  time  of  this  survey,  a  least 
depth  of  6J  feet  was  found.  The  work  done  by  the  Henry  Find,  December  24-25, 
resulted  in  an  increase  of  several  feet,  but  as  the  river  was  then  rising  rapidly  the 
practical  value  of  the  work  was  small. 

Gold  Dust  {158).  No  plate.— The  first  work  here  was  done  early  in  October  and 
resulted  in  the  production  of  a  channel  16  feet  in  depth,  though  not  as  sharply  defined 
as  is  desirable.  Depths  on  the  crossing  remained  satisfactorv  until  the  low  water  of 
December,  when  depths  as  low  as  6  J  feet  were  found.  The  Henry  Flad  dredged  here 
from  December  21  to  23,  and  produced  a  good,  wide,  clearly  marked  channel  12  feet 
in  depth. 

Luxora  {161)  and  New  Haven  {16»).  Plates  26-27.— The  conditions  at  this  locality 
in  the  early  part  of  the  season  are  shown  on  plate  26.  Plate  27  shows  the  conditions 
one  month  after  dredging.  The  best  channel  is  shown  to  be  somewhat  above  the 
location  of  the  dredgwi  cut,  and  the  channel  is  also  shown  to  be  narrowing  and  shoal- 
ing l)elow,  where  it  returns  to  the  right  bank.  Later  in  the  season  this  channel 
closed,  and  the  channel  followed  down  the  shore  to  New  Haven  all  the  way.  Dur- 
ing the  low  water  of  December  the  channel  down  the  shore  also  shoaled  and  narrowed 
throughout  its  whole  length,  particularly  at  the  head.  The  Henry  Flad  cut  through  the 
bar  at  the  head  December  18-20,  and  later  widened  out  the  channel  below,  but  the 
work  was  not  of  much  value. 
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LaH  Chaftce  (166).  No  plate. — About  the  end  of  September  some  dredeing  was 
dune  here  in  deepening  and  widening  the  channel  through  a  short  reef.  The  chan- 
nel remained  permanent  for  the  rest  of  the  season. 

Random  Shot  (19S).  No  plate. — No  trouble  was  experienced  at  this  point  until 
December,  when  the  depths  were  reduced  as  low  as  6^  feet.  The  i>e2to  dredged  here 
for  two  days,  December  16-17,  and  obtained  a  12-foot  channel.  The  work  on  this 
bar,  with  that  at  Gold  Dust  (158)  in  December,  furnish  excellent  examples  of  quick 
and  successful  dredging. 

Memphis  wharf  (gSO).  No  plate. — The  work  here  consisted  in  the  removal  of  the 
lower  end  of  the  laige  sand  bar  obstructing  the  wharf  front,  which  was  successfully 
accomplished. 

PrmdenU  Idand  {SSi^^SS).  Plates  28-30. — The  conditions  before  any  dredi;ing  wat^ 
done  are  shown  on  plate  28,  and  the  results  of  the  first  work  on  plate  29.  This  plate, 
eighteen  days  after  dredging,  shows  the  channel  still  following  the  dredged  cut,  but 
alaD  shows  the  tendency  of  the  river  to  follow  the  shore  of  the  island  and  cross  the 
reef  lower  dowm.  Because  of  this  tendency,  and  of  the  extrem ely  diffi cult  character  of 
the  material  where  the  first  work  was  done,  the  second  dredging  was  done  lower 
down.  J'he  results  are  shown  in  plate  30,  which  shows  the  improvement  of  the  new 
channel  and  the  deterioration  of  the  old.  The  channel  remained  in  the  second  loca- 
tion for  the  rest  of  the  season.  Durine  the  low  water  of  December  the  depth  wa.") 
reduced  to  7^  feet,  and  the  Kappa  dredged  here  until  she  w^as  forced  to  retire  to  the 
fleet    She  succeeded  in  making  a  narrow  cut  through  the  bar. 

Pders  Croumg  (£7S).  Plates  31-34. — The  conditions  at  this  bar  late  in  August  are 
shown  on  plate  31.  It  will  be  seen  that  a  bar  4  feet  and  more  above  low  water 
extended  completely  across  the  riv^,  the  least  width  between  the  low-water  con- 
toQTB  being  nearlv  half  a  mile.  The  dredging  here  was  done  with  a  deep  cut,  and 
thouffh  the  rate  of  advance  was  slow,  the  results  were  excellent,  as  shown  in  plate 
32,  wnere  a  broad,  deep  channel  is  shown,  following  the  dredeed  cut.  Plate  33  shows 
the  conditions  after  the  passage  of  a  rise  of  about  4  feet.  The  channel  remained  in 
the  dredged  cut,  and  was  still  of  ample  dimensions,  though  it  had  shoaled  a  little  at 
the  lower  end.  The  results  of  the  second  dredging  are  shown  on  plate  34.  An  excel- 
lent channel  is  shown,  following  the  dredged  cut,  and  this  channel  remained  in 
excellent  condition  throughout  the  season.  During  the  low  water  in  December  there 
was  8  feet  above  the  cut,  while  in  the  cut  itself  tne  depths  were  10  to  12  feet  and 
over.    The  work  on  this  bar  is  perhaps  the  most  successful  of  the  season. 

Dredging  was  done  this  year  at  15  different  localities.  New  Madrid  and  Random 
Shot  were  new  places  this  year.  The  other  bars  dredged  have  all  given  trouble  in 
former  years.  The  amount  of  material  moved  by  the  dredges  is  estimated  under  the 
Bame  suppositions  as  heretofore,  that  the  width  of  each  cut  is  the  width  of  the 
dredge's  suction,  that  the  depth  is  as  determined  by  the  soundings,  and  that  the  side 
slopes  are  1  on  2\.  The  result  of  this  calculation  is  891,098  cubic  yards.  In  1902  the 
amount  was  813,380;  in  1901,  1,666,465;  in  1900,  1,145,559,  and  in  1899,  1,612,223 
cubic  yards. 

For  additional  details,  attention  is  invited  to  the  report  of  Assistant  Engineer  F.  B. 
Maltby,  Appendix  1  C. 

TESTS  OF  DREDGES. 

During  the  season  of  1902  exhaustive  tests  were  made  of  the  boilers,  engines,  and 
pumps  of  all  the  dredges  except  the  Beta,  which  was  not  available.  A  full  account 
of  these  tests  appears  in  the  supplement  to  the  report  of  the  Chief  of  Engineers  for 
1903,  pafi;es  136  to  167.  During  the  season  of  1903  supplementary  tests  of  the  main 
pump  of  the  Zrta,  using  runners  with  three  and  seven  blades,  were  made.  The 
results  obtained  are  given  in  Table  No.  9.  The  results  previously  obtained  with  the 
5-bladed  runner  are  also  given  for  comparison.  Complete  tests  of  the  boilers  of  the 
Bda,  and  of  one  of  her  main  pumping  units,  were  also  made,  and  tests  were  also 
made  of  the  iota's  main  pump,  the  runner  of  which  had  been  converted  into  one  of 
the  inclosed  type.    The  results  of  these  tests  are  given  in  Table  No.  10. 

For  the  details  of  these  tests,  attention  is  invited  to  report  of  Assistant  Engineer 
F.  B.  Maltby,  Appendix  1  D. 

SURVEY   FOR   14-FOOT  WATERWAY,  MISSISSIPPI   RIVER,  FROM   THE  MOUTH  OF  THE   ILLINOIS 

RIVER  TO  ST.  LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report  is  publinhed 
in  the  supplement  to  the  report  of  the  Chief  of  Engineers  for  1903,  page  68.  During 
the  season  of  1903  a  party  was  put  in  the  field  to  supplement  the  work  of  the  pre- 
vious year.  The  party,  in  chaive  of  Assistant  Engineer  W.  G.  Comber,  with  the 
•teamen  Patrol  and  Mar$  and  the  quarterboat  lUinaiB,  began  the  field  work  ]u8t 
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above  the  Merchants'  Bridge,  St.  Louis,  on  September  24,  and  the  work  was  closed 
for  the  8eii8i)n  December  3.  The  work  done  by  this  party  included  levels  and  topog- 
raphy on  the  large  islands  omitted  in  1902,  and  on  the  lowlands  east  of  the  river, 
from  the  Merchants'  Bridge  to  Wood  River;  also  topography  of  the  Columbia  Bot- 
toms where  not  covered  by  previous  surveys;  topography  and  levels  between  the 
Misj^issippi  and  the  Mi^oun  rivers,  in  the  vicinity  of  Portage,  Mo.;  soundings  in 
the  Missouri  River  for  two  miles  up  from  the  mouth ;  and  the  location  of  dikes  in 
the  river  between  Grafton  and  St.  Louis.  The  discharges  of  the  Illinois  River,  and 
of  the  Mississippi  both  above  and  below  the  mouth  of  the  Illinois,  were  measured, 
and  ei^ht  borings  made  in  the  river  bed  to  rock,  the  boring  apparatus  bein^^  znoontea 
on  a  pde  driver.  In  drawing  the  pipe  from  the  eighth  boring  the  hoistmg  engine 
was  disabled,  and  the  boring  operations  were  then  suspended  for  the  season. 

The  work  of  reducing  ana  platting  the  field  notes  has  been  in  progress  since  the 
close  of  the  field  work.    The  finished  maps  will  cover  13  sheets,  on  a  soUeof  1:4,800. 

The  following  papers  accompany  this  report: 

Sumniary. 

Money  statements. 

Consolidated  statement  of  appropriations  and  allotments. 

Abstracts  of  contracts  in  force. 

Commercial  statistics. 

Statement  of  charts  issued  and  sold. 

Appendix  1  A.  Laws  affecting  the  Mississippi  River  Commission,  July  1,  1903,  to 
June  30,  1904. 

Appendix  1  B.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  discharge 
observations,  reduction  of  physical  data,  and  office  publications. 

Appendix  1  C.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredffing  operatione 
on  the  Mississippi  River  between  Head  of  the  Passes  and  mouth  of  %e  Ohio  River, 
and  care  and  repair  of  dredging  plant. 

Appendix  1  D.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  efficiency  tests  of 
hydraulic  dredges. 

Appendix  I  E.  Specifications  for  new  self-propelling  hydraulic  dredge  B.  M. 
Harrod. 

Table  No.  1.  Highest  and  lowest  gauge  readings  in  1903,  Mississippi  River  and 
tributaries. 

Table  No.  2.  Maximum  readings  on  high  water  and  regular  gauges  on  the  Missis- 
sippi River  from  Cairo  to  the  Passes  during  the  flood  of  1904,  with  readings  in  1903 
for  comparison. 

Table  No.  3.  Hi^est gauge  readings  in  1904  (to  June  30),  at  stations  on  the  Missis- 
sippi River  above  Cairo  and  on  tributaries  of  the  Mississippi  River. 

Table  No.  4.  Results  of  dischai^  observations,  Mississippi  River  and  tributaries. 

Table  No.  5.  Results  of  meter  ratings. 

Table  No.  6.  Summary*  of  dredging  operations,  Mississippi  River  below  Cairo  during 
low- water  season  of  1903. 

Table  No.  7.  Cost  of  dredging  operations,  April  1,  1903,  to  Marcli  31,  1904. 

Table  No.  8.  Depths  over  i^oal  crossings,  Mississippi  River,  low-water  season  of 
1903. 

Table  No.  9.  Data  and  results  of  main  pump  tests  of  dredge  Zeta,  with  three,  five, 
and  seven  bladed  runners. 

Table  No.  10.  Data  and  results  of  main  pump  tests  of  dredge  Beta  and  dredge  lola 
with  shrouded  runner. 

Plate  1.  Hydrograph  of  the  Mississippi  River,  Cairo,  111.,  to  Fort  Jackson,  La., 
June  1,  1903,  to  May  31,  1904. 

Plate  2.  E^file  of  the  Mississippi  River,  high  water  of  1904,  from  Cairo,  111.,  to 
Head  of  Passes,  La. 

Plates  3  to  28.  Dredge  maps. 

Plates  29  to  34.  Least  deptns  on  bars,  Cairo  to  Montezuma,  low-water  season  of  1903. 

Plate  35.  Testing  dredges,  dredge  BeUit  main  pump. 

Respectfully  submitted. 

Wm.  B.  Ladub, 
Oaptaint  Corps  of  Engineen, 
Secretary  Missmippi  River  Commisfion. 

The  President  Mississippi  Riveb  Commission. 
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F^niMABY  TO  AOOOliPANY  ANNUAL  RSPORT  OF  CAPT.  w!l.  B.  LADUR,  CX>RP8  OF  ENGINEEB8, 
SBCRKTARY   MI88I88IPPI   RIVEU  rOMMISfllON. 

Miei8i8Bippi  River  Commd^sion, 

Officb  of  thb  Secretary, 
J^.  Ix>uis,  Mo.y  May  SI,  1904. 
The  works  in  charge  of  the  secretary  of  the  Mississippi  Rivor  Commission  are  car- 
ried on  under  allotments  made  by  the  Commission  from  appropriations  for  improv- 
ii^  the  MiasiaBippi  River  between  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio 
River;  under  allotment  for  fiscal  year  from  permanent  appropriation  provided  by 
section  9  of  the  river  and  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the 
MifiBBflBippi  River  and  its  tributaries,  and  under  appropriation  in  river  and  harbor  act 
of  June  13,  1902,  for  surveys  and  examinations  from  mouth  of  Illinois  River  to  St. 
LooiB  to  determine  the  feasibility  of  navigable  waterway  14  feet  in  depth. 

improving   MISSISSIPPI   RIVER. 

The  allotments  from  this  appropriation  are  as  follows: 

(i)  Mismggippi  River  CbmmiMion.— Available  for  salaries,  clerical,  office,  traveling, 
and  miscellaneous  expenses  of  the  Mississippi  River  Commission. 

(S)  Surveys,  gauge*,  and  obgervatUms, — Available  for  survey  of  the  Mississippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and  main- 
tenance of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

{S)  Dredges  and  dredging. — Available  for  the  construction,  operation,  and  mainte- 
nance of  dredging  plant  for  the  Mississippi  River  from  Head  of  the  Passes  to  the 
month  of  the  Ohio  Kiver. 

The  project  adopted  by  act  of  Congress  approved  March  3,  1881,  contemplated  the 
ByBtematic  improvement  of  the  Mississippi  River  from  Cairo  to  the  Head  of  the 
PssBes,  with  a  view  of  ultimately  obtaining  10  feet  depth  in  all  channels  at  low  water. 
The  act  of  June  28,  1879,  creating  the  Mississippi  River  Commission,  prescribed  as 
one  of  its  duties  '*  To  direct  and  complete  such  surveys  of  said  river  oetween  the 
Hod  of  the  Passes  near  its  mouth  to  its  headwaters  as  may  now  be  in  progress,  and 
to  make  such  additional  surveys,  examinations,  and  investigations,  topographical, 
hydrographical,  and  hydrometrical,  of  said  river  and  its  tributaries  as  may  be  deemed 
necessary  by  said  ConmiisBion  to  carry  out  the  objects  of  this  act."  Prior  to  Sep- 
tember 19, 1890,  the  expenses  of  the  Mississippi  River  Commission  and  of  the  survey 
of  &e  MisBiasippi  River,  etc.,  were  jwdd  from  special  appropriations.  The  total 
amount  of  these  special  appropriations  expended  under  the  secretary  was$l,093,358.11, 
of  which  1238,110.74  was  allotted  to  the  Mississippi  River  Commission  and  $855,247.37 
toBarveys,  etc.  By  the  act  of  September  19,  1890,  the  project  for  improving  Missis- 
apm  River  was  modifi^  to  include  the  salaries,  clerical,  office,  traveling,  and  mis- 
cellaneous expenses  of  the  Mississippi  River  Commission  and  surveys,  including  the 
florvey  from  tne  Head  of  the  Passes  to  the  headwaters  of  the  river.  By  the  act  of 
Jnne  3,  1896,  a  modified  project  was  adopted  for  the  construction,  maintenance,  and 
operation  of  suitable  dredge  boats,  with  a  view  to  ultimately  obtaining  and  maintain- 
ing a  navigable  channel  from  Cairo  down,  not  less  than  250  feet  in  width  and  9  feet 
in  depth  at  all  periods  of  the  year  except  when  navigation  is  closed  by  ice. 

Previous  to  the  adoption  of  the  project  by  Congress,  March  3,  1881,  no  work  had 
been  done,  except  the  beginning  of  the  survey  of  the  Mississippi  River  and  the 
making  of  observations  for  the  collection  of  physical  data.  Prior  to  the  organization 
of  the  Commission  the  following  survey  work  on  the  lower  Mississippi  had  bsen  done: 

Under  the  Coast  and  Geodetic  Survey,  between  January,  1868,  and  June  30,  1879, 
the  secondary  triangulation  was  completed  from  the  Head  of  tlie  Passes.  Louisiana, 
to  Donaldsonville,  La.  (1060  to  885);  from  Natchez,  Mi8.M.,  to  Grand  Gulf,  Miss.  (700 
to  636),  and  from  Vicksbuig,  Miss.,  to  Omega  Landing,  Louisiana,  (599  to  578). 
Under  the  United  States  Lake  Survejr,  between  November,  1876,  and  June  30,  1879, 
the  aecondarv  triangulation  of  15  miles  near  Cairo,  111.,  and  from  near  Memphis, 
Tenn.,  to  Helena,  Ark.  (230  to  306),  was  completed.  Precise  levels  had  been  run 
from  C^ro,  HI.,  to  Columbus,  Ky.  (21),  and  from  Memphis,  Tenn.,  to  Friars  Point, 
MiaB.(230to319). 

Under  the  Coast  and  Geodetic  Survey,  the  topography  and  hvdrography  between 
the  Head  of  the  Passes  and  Donaldsonville,  La.  (1060  to  885),  had  been  completed. 
Under  the  United  States  Lake  Survey  the  topography  and  hydroeraphy  for  about  15 
miles  near  Cairo,  and  from  the  head  of  Frames  Chute  to  Campbells  Landing  (225  to 
272)  had  been  ix>mpleted. 

BEbch  depaitmeat  bad  published  charts  of  its  own  work. 
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The  total  amount  expended  %  the  secretary,  Mississippi  River  CommiBsion,  fmm 
the  adoption  of  tlie  appn)vwl  i)roject,  Sei>teiiiber  19,  1890,  to  June  30,  1904,  has  heeii 
^,351,569.99,  of  which  $475,101.03  was  spent  for  Mississippi  River  CommisHion, 
$923,292.27  for  surveys,  gauges,  and  observations,  and  $2,907,045.55  for  dredges  and 
dretlging;  also  for  experimental  dikes  $45,075.58,  and  for  patrol  of  the  MiseisHippi 
River,  $1,055.56. 

The  appropriations  and  allotments  for  the  Mississippi  River  Commission  have  been 
exiHinded  for  salaries,  traveling  exi)enses,  mileage,  etc.,  of  the  Mississippi  River 
Commission. 

The  appropriations  and  allotments  for  surveys,  gauges,  and  observations  have  bei^n 
expend^y^in  completing  the  se<!ondary  triangulation,  pnxtise  levels,  topography,  and 
hydrography  of  the  entire  river  from  the  mouth  to  Lake  Itasca,  a  river  distance  of 
about  2,350  miles.  Of  this  work  there  remains  to  be  done  only  the  topograph v  and 
h>Hirography  over  about  30  miles  of  river  near  the  headwaters.  The  precise  levels 
have  l)een  run  from  the  jetties  to  Fort  Adams,  Miss.  (753  L),  and  side  lines  run  fmm 
Carrollton,  La.,  to  Blloxi,  Miss.  (87  miles);  from  Savanna,  111.,  to  Chicago,  111. 
(148  miles),  and  from  St.  Paul,  Minn.,  to  Duluth,  Minn.  (156  miles).  Maps  of  the 
river  have  been  prepared  and  publishe<i,  and  special  surveys  made  at  various  local- 
ities for  the  determination  of  changes  in  )>ank  lines  and  section  and  for  the  collection 
of  physical  data. 

A  list  of  the  maps  and  charts  issued  by  the  Commission  will  be  found  in  the  sup- 
plement to  the  report  of  the  Chief  of  Engineers  for  1902,  page  35. 

A  description  of  the  methods  used  in  the  surveys  of  the  river  will  be  found  in 
report  of  the  Chief  of  Engineers  for  1891,  pages  3474-3485,  and  report  for  1899,  page? 
3469-3474. 

Nineteen  permanent  gauges  have  been  established  and  maintained  below  St.  Louis, 
Mo.,  on  tlie  Mississippi,  its  tributaries,  and  the  Gulf  of  Mexico.  One  hundred  and 
eighty-five  high- water  gauges  have  been  established  between  Cairo,  111.,  and  Head 
of  the  Passes,  Louisiana  (1060). 

Various  discharge  and  other  observations  have  been  made  from  time  to  time  under 
direction  of  the  Commission. 

Under  the  allotment  for  dredges  and  dredging,  nine  dredges,  the  Alpha,  BeUt^ 
(idjuma,  Delias  EpftiloUf  Zeifi,  Iota,  Kappa,  and  Henry  FIhcI,  have  been  turned  over  to 
the  secretary  for  operation,  together  with  the  other  necessary  plant.  One  of  thest' 
dredge*!,  the  Alpha,  is  now  dismantled;  the  hull  has  been  condemned  and  broken  up, 
and  the  machinery  transferreil  to  other  engineer  districts. 

During  the  seas(m  of  1895  the  Alpiui  succeeded  in  maintaining  a  navigable  channel 
between  Cairo  and  Cherokee  Crossing  (90).  During  the  low- water  season  of  1896  the 
Alplia  and  Beta  were  operated  opening  and  maintaining  channels  across  all  liars 
between  Cairo  and  Memphis  (230  L).  The  season  being  unusually  favorable,  no  dif- 
ficulty whatever  was  experienced  below  Memphis  (230  L).  During  subsequent  sea- 
sons the  available  dredges  were  operated  where  require<l  below  Cairo,  and  navigable 
channels  of  the  siKH^ified  dimensions  opened  and  maintained  through  all  bars,  except- 
ing for  a  few  days  in  December,  1903,  when  the  depth  fell  below  9  feet 

The  commerce  of  the  Mississippi  River  consists  chiefly  of  coal,  lumber,  logs,  in)n, 
steel,  grain,  cotton  and  cotton  seed,  provisions,  and  unclassified  commodities.  The 
total  quantity  of  all  classes  carried  on  the  different  stretches  of  the  river  below  Cairo 
in  1901,  1902,  and  1903  are  as  follows: 

'        1901.  1902.  1903. 


Tom.      I       Tbns. 

Between  Cairo  and  Memphis 2, 306, 802  2, 548, 831 

Between  Memphis  III ul  VlckHbiirj,' '    1,856.339  I  1,940,026 

Between  VickHhiirg  and  New  Orleans '    1 , 835. 174  i  2. 769, 268 


TbfM. 
2,250,260 
2,018.222 
2,207,692 


Commercial  statistics  were  not  (-ompileil  ))rior  to  1901. 

GAUGINCi  TUn   WATERS  OF  THE  LOW^KR   MISSISSIPPI   RIVER  AND  ITS  TRIBl'TARIES. 

By  joint  resolution  of  Congress,  approved  February  21,  1871,  the  SecretaiT  of  War 
wjis  directed  to  have  water  gauges  established  and  daily  observations  made  on  the 
lower  Mississippi  River  and  its  chief  tributaries  at  an  annual  cost  of  not  to  excee<l 
$5,000.  Under  the  provisions  of  this  resolution  gauges  have  been  established  and 
maintained  at  St.  Ix)uis,  JIo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena, 'Ark.,  mouth  of 
White  River,  Ark.,  I^ke  Providence,  La.,  Vicksburg,  MIk.,  Natchez,  "Mm,,  Bed 
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River  Landing,  La.,  Baton  Rouge,  La.,  Donaldsonville,  La.,  and  Carrollton,  La., 
on  theMissifisippi;  at  Looisville,  Ky.,  (2)  on  the  Ohio;  at  Nashville,  Tenn.,  on  the 
Cumberland;  at  Florence,  Ala.,  on  the  Tennei«ee;  at  Jacksonport,  Ark.,  on  the 
White;  at  Little  Rock,  Ark.,  on  the  Arkansas;  and  at  Fulton,  Ark.,  Shreveport,  La., 
and  Alexandria,  La.,  on  the  Red — a  total  of  21. 

By  the  act  of  August  11, 1888,  a  permanent  indefinite  appropriation  of  $6,000  annu- 
ally was  established  for  the  maintenance  of  these  gauges,  wnicn  sum  was  increased  by 
the  act  of  June  13,  1902,  to  $9,600.  These  gauges  were  transferred  to  the  Mississippi 
River  Commission,  February  11,  1901,  by  order  of  the  Secretary  of  War,  and  since 
that  date  have  been  maintained  by  the  secretary  of  the  Commission. 

The  amount  expended  on  the  approved  project,  to  the  end  of  the  fiscal  year  1904, 
is  $162,256.37. 

8UKVBYB  AND  EXAMINATIONS  OF  THE  MISSISSIPPI  RIVER  FROM  THE  MOUTH  OF  THE 
ILLINOIS  RIVER  TO  ST.  LOUIS,  MO.,  IN  CONNECTION  WITH  THE  PLANS  FOR  A  NAVIGA- 
BLE WATERWAY   14  FEET  DEEP,    FROM   LOCKPORT,  ILL.,  TO  ST.  LOUIS,  MO. 

By  act  of  June  13,  1902,  the  Mississippi  River  Commission  was  charged  with  the 
duty  of  making  the  required  surveys  and  examinations,  $25,000  being  allotted  for 
the  purpose. 

Under  this  appropriation  a  topographic  and  hydrographic  survey  of  the  river  from 
the  mouth  of  the  Illinois  River  to  St.  Louis  has  been  completed,  discharge  observed, 
and  borings  made.  The  results  of  these  surveys  have  been  combined  with  data 
obtained  from  other  sources,  and  platted.  For  full  account  of  the  surveys  up  to  June 
30, 1903,  see  supplement  to  report  of  the  Chief  of  Engineers  for  1903,  page  68. 

The  total  exx)enditure  up  to  June  30,  1904,  has  been  $15,846.45. 

Money  statemmit. 

[Appropriation  for  Improying  Miaaiasippi  River.] 

July  1,  1903,  balance  unexpended ,. «$249,822.43 

Amount  allotted  from  appropriation  by  sundry  civil  act 
approved  March  3, 1903 $328,000.00 

Miscellaneous  receipt  in  settlement  of  claim  against  the 
Southern  Pacific  tug  El  Valle  for  damages  to  dredge  Beta 
in  August,  1903,  collected  by  the  United  States  attorney 
for  the  eastern  district  of  liuisiana.  Credited  to  allot- 
ment for  "Dredges  and  dredging'* 159.00 

328, 159. 00 

577,98L43 
June  30,  1904,  amount  expended  during  fiscal  year 376, 892. 66 

July  1,  1904,  balance  unexpended 201,088.78 

July  1,  1904,  outstanding  liabilities $31, 916. 97 

July  1,  1904,  amount  covered  by  uncompleted  contracts..     69,276.08 

101, 193. 05 

Julyl,  1904,  balance  available 99,895.73 

[Appropriation  for  gauging  the  waters  of  the  lower  Miasi^sippi  and  itH  tributarleH.b] 

Julyl,  1903,  balance  unexpended $1,541.36 

Amount  allotted  by  Chief  of  Engineers,  April  18,  1903,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  harbor 
act  of  August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act 
of  June  13,  1902 9,100.00 

10,641.36 

a  Amotint,  t249,810.93,  reported  in  Annual  Report  for  1903,  increased  $11.50  reclamation  on  check  No. 
148777  on  assistant  treemirer,  St.  LooIb,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of 
Treasorer  of  United  States  in  Jane,  1901. 

*>Thc  costody  and  care  of  the  gauges  maintained  under  this  appropriation  were  assumed  by  the 
UiMSslppi  River  Commission  February  11, 1901,  on  which  date  Uiey  were  transferred  to  the  secre- 
tary, under  aathoiity  of  Seoetary  of  War,  dated  January  25, 1901. 
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June  30,  1904,  amount  expended  during  fiscal  year $6, 987. 94 

June  30,  1904,  amount  reverted  to  Treasury  (luring  fiscal 

year 887.34 

$7,875.28 

July  1 ,  1904,  balance  unexpended 2, 76fi.  08 

July  1,  1904,  outstanding  liabilities 2,300.75 

July  1,  1904,  balance  reverting  to  Treasury 465. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ernling  June  30, 

1906,  in  addition  to  the  balance  unexpended  July  1 ,  1904 9, 100. 00 

Itemized  stateTTient  of  expenditures  during  the  fiscal  year  ending  June  SO^  1904^  submitted 
in  compliance  vntn  requirement  of  section  6  of  river  and  harbor  act  of  August  11  ^  1888, 

Observations: 

Pay  of  permanent  gauge  observers $2,745.83 

Inspections  and  repairs: 

Inspection  of   gauges  on  Mississippi   River  by  junior 
engineers  and  party  on  steamer '. $1, 245. 18 

Inspection  of  gauges  on  tributaries 272. 39 

Renewals  and  repairs  of  gauges  and  bulletins 1, 854. 52 

3,372.09 

Office  expenses  and  contingencies: 

Pay  of  assistant  and  junior  engineers  and  recorders 779. 32 

Stationery,  printing,  etc 90. 70 

870.02 

6,987.94 
[Appropriation  for  waterway  from  Lockport,  111.,  t<»  St.  Louis,  Mo.] 

July  1,  1903,  balance  unexpended |17,527#52 

June  30,  1904,  amount  expended  during  fiscal  year 8, 373. 97 

July  1,  1904,  balance  unexpended 9, 153. 55 

July  1,  1904,  outstanding  habilities 1,675.24 

July  1,  1904,  balance  available 7, 478. 31 


Consolidated  statement  of  appropriations  and  allotments. 
[Appropriation  for  gauging  the  waters  of  the  lower  Missiasippi  and  itn  tribataries.] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 5,000.00 

March  3,  1873 5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 5,000.00 

Specific  appropriations  by  river  and  harbor  sw.iM  of — 

August  14,  1876 5,000.00 

June  18, 1878 5,000.00 

March  3,  1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 5,000.00 

August2,  1882 5,000.00 

Deficiency  act  of  March  12, 1884 2,100.00 

Spe<*ific  appropriations  by  river  and  harlH)r  attts  of — 

Julys,  1884 5. 000. 00 

Augusts,  1886 5,000.00 
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Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 .*. 

Deficiency  act  of  October  19,  1888 •. 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 
1890 
1891  (less  13,518.34  withheld  in  ifnited  States  TressuTy  under  ruling 

that  only  $6,000  can  be  exx)ended  each  fiscal  year) 

1892 


1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


1900 

1901 

1902 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13,  1902,  for  fiscal  years,  viz: 

1903 

1904 


$8,  700. 00 
3,600.00 


9,000.00 

5, 181. 66 
5,100.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 
6,000.00 


9,100.00 

9,100.00 

Total 173,381.66 

EXPENDED. 


"--  iags 

Total. 

Exp^ditures 

•166,268.43 
8,359.21 

•6,987.94 

•162, 256.  S7 

UnexpfftiMiecl  balfmc^m  rffvertecl  to  Treafiury 

8,369.21 

Total 

168,627.64 

6,987.94 

170,615.58 

Unexpended  balance  June  80, 1904 

2,766.08 

Total  appropriated,  etc. 


173,381.06 


[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  LouIr.  Mo.] 

Act  of  June  13,  1902  (river  and  harbor) $25,000.00 

EXPENDED. 


Expenditures 

Unexpended  balance  June  80, 1904. 


Total  appropriated,  etc.. 


To  June  30, 
1908. 


During  year 

ending  June 

30,1904. 


57,472.48  •8,873.97 


Total. 


•15,846.45 
9.153.56 


26,000.00 
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Al*siract  of  contracts  entered  into  by  CapL  ]\'m.  B.  Ladue,  Corps  of  Engineers,  in  foree 
June  SOt  1904' — Improving  Mississippi  River,  Mississippi  River'  Commission^  secreionfs 


Ck>ntract  for— 


Furnishing  5  two- 
horse  teams. 

Rebuilding  hull  of 
U.  S.  S.  Minne- 
tonka. 

Rebuilding  hull  of 
U.S.S.  Patrol. 

Furnishing  350,000 
bushels  coal. 


Contractor. 


Martin 
man. 


Heinzel- 


Kd.. T.Howard, 
do 


The  Monongahela 
River  Con.soli- 
dated  Coal  and 
Coke  Co. 


Rate. 


!  Date  of 
contract. 


$99  per  month  each 
team. 

Various  unit  rates; 

estimated  cost  of 

work,  $15,000. 
Various  unit  rates; 

estimated  cost  of 

work,  96,800. 
13  cents  per  bushel . . 


Date  of 
approval. 


1903. 
Dec.  23 

1904. 
Apr.  29 


May    4 

May   14 


(«) 

1904. 
May  21 


June    7 


Date  of 
begin- 
ning 
work. 


19(M. 
Jan.  10 


June  1 
...do... 
June    7 


Date  of 
expira- 
tion. 


1904. 


Aug.  27 


July  30 

1905. 
July  31 


a  Emergency  contract. 


*  About  July  81. 


COMMERCIAL  STATISTICS  FOR  CALENDAR   YEAR   1903. 

Table  No.  1. — Passenger  and  tonnage  traffic  between  principal  ports. 


Between- 


St.  Louis  and  Cairo 

Cairo  and  Memphis 

Memphis  and  VIcksburg 

Vicksburg  and  New  Orleans. 


Number 
of  pas- 
sengers. 


87,4r>S 
56. 6-21 
101.797 
87,189 


Receipts  and  shipments,  in  tons. 


Grain 

and  its 

products. 


103,114 
100,222 
114,974 
1-26,236 


^^otton.  I    Cotton 

I 


585 
10,065 
31,695 
39,519 


340 
10,860 
146,988 
63,909 


Live 
stock. 


18,010 
15,040 
4,880 
7,337 


Coal  and 
coke. 


Lumber. 


119,727 
1,266,378 
1,281.811 
1,268,372 


120.231 
209,541 
80.036 
80,500 


I 


Receipts  and  shipments,  in  tons. 


Between— 


St.  Louis  and  Cairo 

Cairo  and  Memphis 

MemphiH  and  Vicksburg 

Vicksburg  and  New  Orleans 


Logs. 


Iron, 

steel,  and 

metals. 


89,662 
430,630 
236,621 
212,875 


82,797 
77,331 
44,869 
52,891 


Groceries 
and  pro- 
visions. 


Railroad 
cross- ties. 


36,485 

4,836 

81,191 

157,640 


Gravel 

sand,  and 

stone. 


18,243 
5,397 
3,131 


Mincella- 

neoua 

andun- 

claarifled. 


13,000 
10,000 
27,988 


60,987 

107,070 

84,186 

a  187, 080 


Total. 


649,181 
2.250.260 
2,01&222 
2,2(r7,G92 


a  Includes  122,061  tons  of  oil. 

Note.— Each  stretch  is  treate<l  as  a  separate  river,  and  tonnage  carried  between  ports  on  different 
stretches  will  appear  in  the  statistics  of  all  intervening  stretx;hes.  Consequently  the  sum  of  the 
tonnage  carried  in  the  four  stretcihes  does  not  represent  the  total  traffic  on  the  river  as  a  whole. 

Table  No.  2. — Receipts  and  shipmetits  at  principal  ports. 


I*a.Hsen- 
Kers  car- 
ried in 
and  out 
of  port. 


St.  Loui«,  Mo ,  «0,8«0 

Memphis,  Tenn 84,  G21 

Vicksburg.  Miss,  b 46.  C58 

New  Orleans,  La. '■ 40,169 


Receipts  and  shipments,  in  tons. 

Grain 

audits 

products. 

CotUm. 

Cotton 
seed  and 
its  prod- 
ucts. 

Live 
stock. 

Coal  and 
coke. 

Lumber. 

111,806 

7,440 

27,092 

856,874 

653 

21,458 

9,408 

619,915 

348 

22,262 

134,803 

292,642 

29,264 
1,903 
2,045 
6,985 

119,746 

108,074 

66,049 

1,217,878 

al32,689 
18,296 
14,  Ig 

897,667 

a  Includes  10,6&4  tons  of  railroad  (irofls-tie.o. 

b  The  traffic  on  the  Yazoo  River  and  its  tributaries  not  included. 

c  Indudei  exports  and  importB  and  the  domestic  cx>astwise  traffic,  as  far  as  reported. 
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Table  No.  2. — Receipts  and  sJdpments  at  principal  ports — Continued. 


Ports. 


StLouJa,  Mo 

Memphis,  Tenn 

Vicksburg,  Mifi8.a.. 
New  Orleans,  La.  b. 


Receipts  and  shipmenb),  in  tonn. 


Logs. 


Iron, 

steel,  and 

metals. 


55,677 
221,058  ' 
128.000  : 
166,725  . 


4, 112 

35,625 

1,954 

78,071 


Groceries 
and  pro- 
visions. 


49,059 

8.467 

15,601 

763,185 


Gravel, 

sand, and 

Btone. 


2,000 
24,383 


MLscclIa- 

neouH  II  nd 

imclnssi- 

i^ed. 

95,562 

61,069 

17, 8W 

c 968, 368 


Total. 


598,876 

500.652 

413,978 

5,382,583 


a  The  traffic  on  the  Yazoo  River  and  its  tributaries  not  included. 

t  Indndes  exports  and  imports  and  the  domestic  coastwise  traffic,  as  far  as  reported. 

e  Includes  349,837  tons  of  oil. 

Tablb  No.  3. — Seagoing  traffic  at  New  Orleans,  La, 

Arrivals  and  departures: 

Number 2,676 

Tonnage 4,759,097 

Receipts  and  shipments: 

Grain  and  its  products 650, 112 

Cotton 571,622 

Cotton  seed  and  ita  products 320, 895 

Livestock 18,579 

Lumber 178,890 

Iron,  steel,  and  metals , 158, 913 

Groceries  and  provisions 388,  201 

Miscellaneous  and  unclassified 810, 588 


Total 3,097,800 

Tablb  No.  4. — Ferry  traffic. 


Location  of  ferries  and  trans- 
fers. 


St.LouU!,Mo 

Chester,  111.;  Cape  Girardeau, 
Mo.;  Grays  Point,  Mo.,  to 
Thebes  and  Gale,  111 

Cairo,  111.;  Bebnont,  Mo.,  to 
Columbus,  Ky 

Memphis.  Tenn 

Helena,  Ark.;  Arkansas  City, 
Ark :.. 

Vlcksburg,  Miss 

Natchez,  Miss.;  Bayou  Sara, 
La.;  Baton  Rouge,  La.;  Don- 
aJdsionville,  La 

New  Orleans,  La 


Number  of 
passengers. 


1,569,480 


39,844 


115,000 

12,881 
66,535 


133,751 
1,873,024 


Receipts  and  shipments,  in  tons. 


Grain 

and  its 

products. 


Cotton. 


19,796 
77,400 

6,000 
9,808 


24,789 

479 
16,128 

626 
213 


9, 828  787 

116,139       131,513 


Cotton- 
seed and 
its  pro- 
ducts. 


1,563 


3,706 

3,000 
516 


Live 
Ktock. 


11,430 

2,901 
3,810 

1,025 
2,110 


1.340  ,    2,915  720 

80,242     42,635       221,164 


Coal  and 
coke. 


541,631 


89, 149 

4,972 
1.3,325 


50, 122 


Lumber. 


304,000 


^n,  302 

175,700 
47,250 

12,000 
6,843 


1,351 
172,990 


Location  of  ferries  and  trans- 
fers. 


St.  Louis,  Mo 

Chester,  111.;  Cape  Girardeau, 

Mo.:  Grays  Point,  Mo.,   to 

Thebes  and  Gale,  111 

Cairo,  ni.;  Belmont,  Mo.,  to 

Columbus,  Ky 

Meftiphls,  Tenn 

Helena,  Ark.;  Arkansas  City, 

Ark 

VIeksbuig,  Miss 

Natchez,  Miss.;   Bayou   Sara, 

La.;  Baton  Rouge,  La.;  Don- 

^^aldsonville.  La 

New  Orleans,  La 


Receipts  and  shipments,  in  tons. 


Logs. 


Iron,  steel, 
and  metals. 


6,517 

25,626 
5,700 

60,000 


10,000 


25,000 


97,264 

4,637 
43,605 


30,084 

150 
109,940 


Groceries 
and  pro- 
visions. 


q^_j  Unclassl- 

CTavel  ind'   ^ed  and 
^.TSl:«         mLscella- 
neous. 


19,618 

6,695 
72, 155 

8,000 
1,636 


1,600 


stone. 


1,162,500 


5,235,665 


186,715 

404,721 
34,692 

2,000 
376,003 


01,561 
1,490,274 


Total. 


7,292,688 


1,051,190 

6-16, 865 
357, 770 

82,650 
477,3:55 


90,265 
2.364,797 
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Statement  of  maps  and  charts  issued  and  sold  from  July  /,  1903,  to  June  SO,  1904. 


Description. 


Upper  alluvial  valley  map 

Lower  alluvial  valley  map 

Inch-to-mile  map 

Detail  chart,  1:20000  scale 

Detail  chart,  1:10000  scale 

Detail  chart,  1: 10000  scale  (Harbor  of  New  Orleans) 

District  map  of  lower  MiKsissippi  River 

Lake  I  tasca  Basin 

St.  Francis  Basin 

Total 


Free.  '  Sold.      Total. 


146 

432 

2,002 

2,189 

1,187 

25 

3 

215 

44 


21 

162 

1,466 

676 


6,145  I    2,344 


im 
m 

S,I6B 
2,716 
1,137 


117 


8,4» 


Proceeds  depositee!  with  the  assistant  treasurer  of  the  United  States,  at  St.  Looia, 
Mo.,  $307.11. 


Appendix  1  A. 

LAWS   AFFBCTING   THE   MISBI88IPPI   RIVER  COMMISSION,    JULY   1,    1903,   TO  JUNK  30,  1904. 

[Public— No.  193.] 

AN  ACT  Providing  for  the  restoration  or  maintenance  of  channels,  or  of  river  and  harbor  improve- 
menta,  and  for  other  purpofes. 

Be  it  enacted  by  ike  Senate  and  House  of  RepreseniaHves  of  the  United  States  ofAmericn 
in  Congress  assembled,  That  in  view  of  the  fact  that  no  general  river  and  harbor  bill 
is  to  be  enacted  during  the  present  session,  and  in  view  of  the  necessity  of  temporary 
provision  for  the  preservation  of  existing  work,  the  sum  of  three  million  dollars  be, 
and  the  same  is  herebj^,  appropriated,  to  be  paid  out  of  any  money  in  the  Treasnrj 
not  otherwise  appropriated,  to  be  immediately  available  and  to  be  expended  under 
the  direction  of  the  Secretary  of  War  and  the  supervision  of  the  Chieiof  En^neers, 
for  the  following  purposes  and  under  the  limitations  herein  set  forth,  to  wit:  For  the 
restpration  or  maintenance  of  channels,  or  of  river  and  harbor  improvements,  estab- 
lished or  made  by  the  Government,  where  the  usual  depth  of  such  channels  or  cus- 
tomary use  of  such  improvement  has  become,  or  may  be,  impaired  and  there  is  no 
sufficient  fund  available  for  such  restoration  or  maintenance,  with  a  view  to  preeerve 
in  their  normal  condition  of  efficiency  existing  channels  and  improvements:  Pro- 
vided, That  allotments  from  the  amount  herein  named  shall  be  made  by  the  Secre- 
tary of  War,  and  no  such  allotment  shall  be  made  unless  the  necessity  for  such 
restoration  or  maintenance  shall  have  arisen  since  the  passage  of  the  river  and  har- 
bor Act  of  June  thirteentii,  nineteen  hundred  and  two,  and  the  same  shall  be  recom- 
mended by  the  local  engineer  having  such  channel  or  improvement  in  chaige  and 
the  Chief  of  Engineers,  respectively :  Provided  further,  That  no  single  channel  or 
improvement  shall  be  allotted  a  sum  greater  than  fifty  thousand  dollars,  nor  anj 
portion  of  the  said  appropriation,  unless  the  same  is  necessary  in  the  interest  di  navi- 
gation or  to  protect  and  preserve  any  existing  Government  work  in  the  interest  of 
navigation. 

Sec.  2.  That  in  all  cases  in  which  appropriations  or  authorizations  have  heretofore 
been  made  for  the  completion  of  river  and  harbor  works  the  Secretary  of  War  may, 
in  his  discretion,  on  the  recommendation  of  the  Chief  of  Engineers,  apply  such 
amounts  as  have  been  appropriated  or  authorized  for  the  prosecution  of  such  work. 

Sec.  3.  That  in  order  to  repair  the  damage  caused  by  the  flood  of  nineteen  hundred 
and  three,  and  to  restore  ana  continue  the  improvement  in  the  levee  system  of  the 
Mississippi  River  interrupted  by  that  flood,  the  Secretary  of  War  may,  as  recom- 
mended oy  the  Mississippi  River  Commission,  enter  into  contract  or  contracts  for 
levee  work  upon  the  Mississippi  River  between  Cairo  and  the  H^ad  of  the  PlftSMS 
during  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  five,  to  the  extent 
of  one  million  dollars,  to  be  paid  for  out  of  the  appropriation  for  that  stretch  of  tbe 
river,  authorized  by  tiie  river  and  harbor  Act  of  nineteen  hundred  and  two,  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  six,  when  the  appropriation 
for  the  last-named  fiscal  year  shall  become  available. 

******* 

Approved,  April  28,  1904. 
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[Public—No.  194.] 

AN  ACT  Makine  appropriations  for  mindry  civil  expennefl  of  the  GoTemment  for  the  fiscal  year 
ending  June  thirtieth,  niDetevu  hundred  and  five,  and  for  other  purpones. 

Be  U  enacted  by  the  Senate  atui  Houee  of  Represeritativen  of  Ike  United  Statee  of  America 
in  Congress  assembled^  That  the  following  sams  be,  and  the  same  are  hereby,  appro- 
priatedi  for  the  objects  hereinafter  expreeeed,  for  the  fiscal  year  ending  June  thirtieth, 
nineteen  hundred  and  five,  namely: 

******* 

Under  the  War  Department. 

««»♦«»» 

UNDER  THE  MISSISSIPPI   RIVER  COMMISSION. 

Improving  Missiaaippi  River:  For  continuing  improvement  of  MissiaBippi  River 
from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission^ 
two  million  dollars. 

Approved,  April  28, 1904. 


Appendix  1  B. 

BEPOKT  OP  MR.  KIVA8  TULLY,  ASSISTANT   ENGINEER,  ON  GAUGES,  REDUCTION  OF  PHYSICAL 
DATA,  AND  OFFICE   PUBLICATIONS. 

St.  Louis,  Mo.,  May  Sly  1904. 
Captain:  1  have  the  honor  to  submit  the  following  report  upon  the  work  pertain- 
ing to  gauges,  discharge  observations,  and  office  publications  from  June  1,  1903,  to 
May  31,  1904: 

GAUGES. 

A  detailed  description  of  all  j^auges  in  charge  of  this  office  maybe  found  in  supple- 
ment to  Report  of  Chief  of  Engineers  for  1902,  pages  52  to  59.  No  changes  have  since 
been  made  in  number  or  location  of  these  gauges,  but  the  St.  Louis  and  Cairo  gauges 
were  reconstructed  in  1902  of  steel-concrete,  the  Belmont,  Mo.,  gauge  was  moved  across 
the  river  to  Columbus,  Ky.,  and  some  other  renewals  made  as  described  in  supplement 
to  Report  of  Chief  of  Engineers  for  1903,  pages  98  to  101.  The  Memphis  gauge  also 
was  reoonstructed  of  concrete-steel  during  the  present  year. 

All  the  gauges  were  inspected  during  the  low- water  period;  the  high- water  inspec- 
tion is  now  nearing  completion. 

The  low- water  inspection  from  St.  Louis  to  Memphis  was  made  by  a  party  on  the 
nnall  tender  Man  with  the  quarter  boat  Illinois  in  December,  at  about  the  extreme 
low  water  of  the  year.  From  Memphis  to  Fort  Jackson  the  low-water  inspectiouH 
were  made  in  November  to  February  by  a  party  on  the  steamer  Patroly  in  connection 
with  other  survey  work  and  partly  at  time  of  lowest  water.  At  Helena,  Sunflower 
Landing,  Arkansas*  City,  Greenville,  Lake  Providence,  Vicksburg,  St.  Joseph, 
Natchez,  and  Red  River  Landing  the  lowest  sections  used  this  year  were  under  water 
at  time  of  inspection. 

S^ial  inspections  were  made  of  the  gauges  at  Mhoon  Landing  and  mouth  of 
White  River,  where  unstable  banks  caused  large  settlements  in  the  lower  sections. 
With  the  exception  of  these  two  stations,  the  errors  found  by  levels  at  inspections 
were  mainly  less  than  0.2  foot,  and  the  corrections  for  these  errors  have  been  well 
determined.  The  following  stations  comprise  those  where  work  was  done  on  new 
Ranges  or  where  any  material  disturbance  of  gauge  sections  occurred: 

fit.  Louls^  Mo.  (U.  S.  engineer  gauge).— The  new  steel  gauge  was  tested  by  dupli- 
^■ate  leveling  in  August  and  December,  1903,  and  found  practically  correct.  Thegradu- 
ations  were  therefore  cut  in  the  steel  face  of  the  inclined  gauge  from  5  to  31.4  feet. 
The  graduations  are  to  each  tenth  of  a  foot^  cut  in  with  a  diamond-|>ointed  chisel,  the 
numbers  being  cat  in  with  the  same  chisel  at  each  foot  mark  in  figures  about  3 
inches  high. 
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The  vertical  section  on  the  west  face  of  west  steel  pillar,  on  south  line  of  Market 
street,  of  the  elevated  terminal  railway  was  repainted  in  August,  1903.  The  gradu- 
ations extending  from  34  to  41.5  feet  were  carefully  reproduced.  The  extreme  high 
water  of  1903,  which  reads  exactly  38  feet,  is  marked  on  this  section  by  a  horizontal 
line  about  2  inches  long,  cut  with  a  chisel  in  face  of  the  steel  web  plate.  This  is  the 
highest  water  here  since  1844. 

The  highest  reading  of  1904  occurred  on  April  29,  and  read  33.6  feet  on  vertical 
steel  section  attached  to  the  south  face  of  the  city  harbor  office  on  the  levee. 

Readings  below  5  feet  were  taken  on  temporary  posta  set  out  as  the  river  fell. 
These  were  tested  frequently  by  level  connection  with  the  permanent  marks,  and  the 
readings  have  been  corrected  to  agree  precisely  therewith.  It  is  the  intention  to 
construct  a  permanent  low- water  section  during  the  coming  year  if  the  stage  permits. 

Memphis,  Tenn.  (U.  S.  engineer  gauge). — The  old  ^uge  near  the  foot  of  Beal  street 
was  in  vertical  sections;  parts  being  attached  to  railway  incline;  it  was  maintained 
with  difficulty.  A  new  gauge  was  constnicted  on  the  levee  in  line  with  Beal  street 
This  is  of  the  concrete-steel  type  similar  to  that  at  St.  Louis,  except  that  in  place  of 
wooden  piles  concrete  piers  are  used  in  compliance  with  local  wharf  regulations. 
The  gauge  follows  the  slope  of  the  paved  levee  and  is  about  258  feet  long,  extending 
from  about  the  4-foot  mark  to  41  feet  Temporary  marks  have  been  made  in  the 
concrete  from  21  to  41  feet;  the  marks  will  be  cut  in  the  steel  when  the  gauge  has 
been  sufficiently  tested.  The  construction  work  was  done  under  contract  and  com- 
pleted in  January,  1904.  It  is  the  intention  to  extend  the  gauge  to  extreme  low 
water  when  the  stage  of  river  permits. 

Mhoon  Landing,  Miss.  (Mississippi  River  Commission  gauge). — ^This  gauge  was 
inspected  October  19,  1903,  and  the  gauge  section  in  use  found  to  be  0.54  foot  too 
low;  other  sections  were  also  in  error.  The-e  errors  ha<l  i)robably  begun  early  in 
July;  the  records  were  corrected  by  coordinate  plats  of  Helena  and  Memphis.  At 
the  regular  inspection,  November  4,  the  gauge  in  use  was  0.07  foot  low.  On  I)eceml)cr 
30  another  inspection  was  made,  as  the  office  hydrographs  indicated  an  error.  The 
section  in  use  was  found  to  l)e0.91  foot  too  low;  errors  in  readings  had  also  been 
made  by  the  observer.  This  section  had  been  set  by  the  observer  about  November 
23  and  the  proper  corrections  have  been  made  of  the  records.  The  gauge  evidently 
was  again  disturbed  about  January  12,  1904,  when  the  stage  got  below  3  feet,  but 
before  an  inspection  could  be  made  the  river  rose  rapidly  and  has  not  since  reached 
the  low  sections.  The  records  from  January  12  to  22,  inclusive,  have  been  corrected 
by  coordinate  plats. 

Mouth  of  White  River,  Ark,  (U.  S.  engineer  gauge). — The  gauge  at  this  station  is  in 
vertical  sections;  the  upper  sections  are  att^hed  to  trees  and  are  quite  stable;  the 
sections  below  31.5  feet  are  nailed  to  heavy  wooden  posts  which  are  driven  down 
into  the  bank,  and  during  the  past  low  water  the  sliding  of  this  Ixank  has  caused 
serious  disturbance  of  the  lower  sections.  At  the  regular  inspection,  November  7, 
1903,  the  section  in  use  was  found  to  be  0.88  foot  too  low  and  was  reset  correctly;  the 
sections  were  probably  in  error  from  early  in  August  and  the  records  were  corrected 
on  this  assumption.  Another  disturbance  occurred  early  in  December,  the  error 
amounting  to  3.8  feet  when  a  special  inspection  was  made  January  23,  19(M.  The 
correction  to  tlie  records  for  this  period  was  derived  from  coordinate  plats  of  Sun- 
flower Landing  and  Arkansas  City  gauges. 

Alexandria,  La.  (U.  S.  engineer  gauge). — The  error  made  in  the  graduations  of 
this  gauge,  as  stated  in  last  year's  report,  was  rectified  at  the  inspection  of  October 
15,  1903.  The  graduations  were  repainted  correctly,  reading  from  —  4  feet  to  40  feet. 
The  graduations  from  4  to  40  feet  are  painted  on  the  steel  web  plate  of  the  new  bridge 
across  Red  River  at  foot  of  Murray  street,  Alexandria,  La.  The  readings  prior  to 
October  15  were  0.2  foot  too  lai^  and  have  been  corrected. 

Jacksonport,  Ark.  (U.  S.  engineer  gauge). — ^Two  sections  of  this  gauge,  reading 
from  10.5  to  34  feet,  were  moved  to  a  new  location  by  the  railroad  company  in  Feb- 
ruary, 1904,  bv  permission  of  the  secretary.    These  are  now  being  inspected. 

Clarendon,  Ark.  (Mississippi  River  Commission  gauge). — The  timber  work  of  bridge 
to  which  the  lower  sections  of  this  gauge  were  attached  has  been  taken  down,  and 
temporary  sections  from  3  to  19  feet  were  set  October  9,  1903.  The  bridge  work  in 
now  completed  and  the  sections  are  being  put  in  their  former  positions.  The  bul- 
letins at  the  regular  gauge  stations,  on  which  are  displayed  the  stage  of  the  river  to 
passing  boats,  were  repaired  and  repainted  where  necessary  by  the  gauge  inspection 
parties.  Many  of  these  have  been  in  service  a  long  time  ana  are  nearly  worn  out 
These  are  being  replaced  as  rapidly  as  possible  with  the  new  type  of  steel  bulletin 
introduced  in  1902;  three  of  these  were  put  up  during  the  year,  one  at  each  of  the 
following  stations:  Vicksburg,  Miss.,  Rea  River  Landing  and  Donaldsonville,  La. 
Those  have  display  plates  30  by  36  inches.    Five  more  of  these  are  now  being  made 
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under  contract;  these  are  of  the  latest  type,  as  shown  on  plate  3,  Supplement  to  Report 
Chief  of  Engineers  for  1903.  The  only  change  made  is  that  the  hrass  collars  on  which 
the  plate  frames  revolve  are  increased  from  one-qoarter  inch  to  one-half  inch  in 
thickness 

The  highest  and  lowest  readings  in  1903  of  all  the  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  with  elevations  and  distances  from  Cairo,  are  given  in 
Table  No.  1.  The  daily  readings  of  these  gauges  were  platted  on  the  office  hydro- 
graphs  in  four  sheets  and  traced  for  blueprintmg.  The  hydrograph  for  stations  on 
the  Mississippi  River  below  Cairo  is  given  on  plate  No.  2. 

The  high- water  gauges,  located  about  5  miles  apart  from  Cairo  to  the  Head  of  the 
Passes,  were  level^  to  and  put  in  good  order  by  the  regular  gauge  inspection  parties 
previous  to  the  high  water;  unusually  complete  postal-card  reports  have  been  received 
from  the  special  observers  of  these  gauges  tnis  year,  but  some  shortages  exist  and  these 
are  being  nlled  out  and  reported  readings  verified,  from  Head  of  tne  Passes  to  near 
Palmyra  Island,  by  the  party  on  the  steamer  Vtdcan,  and  from  Palmyra  Island  to 
Cairo  by  the  party  on  the  steamer  Mars.  The  tabulated  readings  of  these  gauges  will 
be  found  on  Table  No.  2,  and  the  platted  profile  on  plate  No.  3. 

The  tide  0iuges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  maintained  during 
the  ^ear.  The  staff  gauges  and  their  bench  marks  were  connected  by  precise  level- 
ing m  January,  1904,  and  necessary  repairs  made  to  gauge  house  and  plank  approach 
at  East  Bay.    The  reduction  of  the  records  is  in  progress. 

DISCHABGE  OBSKRVATIONS. 

The  low- water  discharge  observations  were  confined  to  those  on  the  Tennessee  and 
Cumberland  rivers  and  some  in  connection  with  the  waterway  survey  near  Grafton, 
III.  The  Mississippi  River  reached  the  prescribed  low  stage  for  discharge  work  at 
two  stations  below  Cairo,  at  Columbus,  tCy.  (21),  December  20,  and  at  CarroUton, 
La.  (957),  December  27;  but  owing  to  the  severe  weather  and  runninf?  ice  in  the 
river  at  Ck)lumbas,  and  the  fact  that  the  boats'  crews  were  all  engaged  in  other  sur- 
vey or  dredging  work,  it  was  impracticable  to  organize  discharge  parties  for  either  of 
these  stations. 

The  Tennessee  River  reached  the  prescribed  stage  for  low-water  discharge  obser- 
vations early  in  September,  and  a  small  party  was  organized.  Observations  were 
made  at  the  section  laid  out  in  1902, 1  i  miles  below  Birmingham,  Ky.,  about  26  miles 
above  the  mouth.  The  party  was  in  chaise  of  Junior  Engineer  M.  A.  Bell,  assisted 
by  Mr.  E.  E.  Whitehead,  and  a  very  complete  set  of  measurements  was  made  from 
September  5  to  19,  comprising  observations  with  Price  and  Haskell  meters  and  dou- 
ble floats.  The  gauge  readings  at  Florence,  Ala. ,  ranged  from  zero  to  — 0.2  foot.  The 
work  was  done  from  a  skifi  located  by  means  of  transit  and  stadia.  The  results  are 
given  in  Table  No.  4.  The  different  methods,  in  the  main,  agree  very  closely.  At 
the  conclusion  of  work  at  this  station  the  Cumberland  River  was  approaching  the 
prescribed  low  stage,  and  the  partv  and  outfit  were  transported  by  wagon  across 
coontry  to  that  river  and  began  work  September  21  at  the  section  used  at  high  w^ater 
of  1902,  which  is  1  mile  below  Rock  Castle,  Ky.,  about  53  miles  above  the  mouth. 
Sixteen  sets  of  observations  were  made  by  October  2.  The  meters  were  then  rated 
in  the  river  and  the  partv  returned  to  the  St.  Louis  oflBce.  The  velocity  of  the  river 
was  very  low,  and  as  a  check  on  the  meter  work  floats  were  used,  both  double  floats 
and  rod  floats;  the  double  floats  give  somewhat  larger  discharges  than  the  meters, 
bat  the  discrepancies  are  not  liu-ge.  The  gauge  at  Nashville,  Tenn.,  during  the 
observations  ranged  from  1.2  feet  to  0.9  foot.  The  results  are  given  in  Table  No.  4. 
It  18  thought  that  these  measurements  suflSciently  determine  the  low- water  discharge, 
and  it  was  decided  by  resolution  of  the  Commission  that  no  more  observations  on 
these  rivers  at  low  water  will  be  required. 

The  discharges  of  the  Mississippi  and  Illinois  rivers  near  Grafton,  111.,  were  meas- 
ured in  connection  with  the  waterway  survey,  Assistant  Engineer  W.  G.  Comber, 
chief  of  party,  with  Mr.  Bell  in  charge  of  meter  work.  A  meter  derrick  and  blocks 
were  rigged  up  on  the  small  tender  Mars  in  November,  with  the  intention  of  making 
observations  with  5  metera  in  the  same  vertical  simultaneously,  using  the  electric 
chronograph  and  break-circuit  chronometer.  One  set  of  observations  bv  this  method 
was  made  in  the  Illinois  River  about  1}  miles  above  its  mouth,  with  satisfactory 
rwolts;  but  as  the  steamer  was  required  for  other  work  observations  were  continued 
with  only  2  meters,  as  the  work  had  to  be  done  from  a  skiff.  On  November  24 
the  work  was  dosea,  as  heavy  running  ice  was  expected  and  it  was  necessary  to  get 
the  plant  into  winter  quarters  on  the  lower  river.  The  discharge  of  the  Mississippi 
River  was  measured  twice  at  Island  621  and  at  the  former  high-water  section  below 
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the  mouth  of  the  Illinois  River;  also  the  dischar^  of  the  IHinois  River  was  meas- 
ured three  times  in  all.  The  soundings  and  velocity  stations  were  located  by  transit 
and  stadia.  The  presence  of  the  dike  in  the  Mississippi  River  at  the  lower  section 
affected  the  flow  and  the  conditions  were  unfavorable  for  reliable  measurementB. 
The  results  are  given  in  Table  No.  4. 

During  the  recent  high  water  on  the  Mississippi  River  the  discharges  were  meas- 
ured at  the  maximum  stage  at  all  the  regular  discharge  stations,  as  follows:  Colum- 
buH,  Ky.  (21),  April  3  to  7,  four  by  meter  and  two  by  floats;  Helena,  Ark.  (306). 
April  6  to  15,  six  by  meter  and  two  by  floats;  Chicot  City,  Ark.  (432),  April  11  to 
21,  ten  by  meter  and  two  by  floats;  Vickpburg,  Miss.  (600),  April  23,  one  oy  meter; 
Red  River  Landing,  La.  (765),  April  29  to  May  10,  three  by  meter,  also  the  Atcha- 
falaya  River  at  Simmesport,  La.,  April  26  to  28,  four  by  meter  and  twe  by  floats; 
Carrollton,  La.  (957),  April  23  to  May  3,  nine  by  meter  and  one  by  floats. 

The  observations  at  Helena  and  Carrollton  were  made  by  a  party  on  the  steamer 
Vulcan  in  charge  of  Junior  Engineer  M.  A.  Bell;  all  the  others  were  made  by  a  party 
on  the  st^^amer  Mara  in  chai^  of  Junior  Engineer  £.  L.  Harman. 

The  discharge  of  the  Mississippi  River  at  Thebes,  111.,  44.5  miles  above  Cairo,  was 
measured  by  a  party  in  chai*^  of  Assistant  Engineer  Wm.  Gerig,  on  a  small  steam- 
boat borrowed  from  the  engineer  oflScer  in  charge  of  the  district.  Eight  dischargee 
were  measured  by  meter  from  April  29  to  May  6.  The  results  of  these  observations 
have  not  yet  been  computed. 

Rating  of  current  tneters. — All  the  meters  were  rated  at  the  settling  basins  of  the  city 
wat**r  works  near  Biasells  Point,  St.  Louis,  in  August,  1903.  These  were  rated  from 
a  skiff  drawn  over  a  200-foot  course  at  varying  speeds;  for  the  higher  speeds  a  team 
of  horses  was  used.  Four  meters  were  rated  simultaneously  by  means  of  the  electric 
chronograph  and  break-circuit  chronometer  before  referred  to.  The  results  were' 
quite  satisfactory  and  the  records  of  the  chronograph  rolls  very  perfect.  All  the 
rating  observations  were  reduced  b^  method  of  least  squares  and  the  results  tabulated. 

All  the  meters  used  during  the  high  w^ater  were  also  rated  in  the  field  at  concluaon 
of  the  discharge  work  by  the  parties  using  them.  The  results  of  these  have  not  yet 
been  reduced. 

MISCELLANEOUS. 

The  daily  stages  of  the  Mississippi  River  and  its  principal  tributaries  for  1903  have 
been  prepared  and  are  bein^  printed  in  the  usual  pamphlet  form;  this  will  comprise 
about  130  pages;  some  additional  stations  were  printed  this  year  at  the  request  of  the 
committee  on  gauges.  The  daily  readings  of  gauges  at  stations  on  the  main  river  and 
tributaries  were  sent  out  monthly  in  blueprint. 

The  proceedings  of  the  Commission  at  the  eighty-ninth,  ninetieth,  and  ninety-first 
sessions,  and  the  monthly  reports  of  operations  of  the  secretary  and  district  officers, 
have  been  printed.  The  scientific  records  and  drawings  of  the  secretary's  ofiSce  have 
been  cared  for  and  the  catalogues  and  card  indexes  kept  up.  Various  informatioD 
and  data  concerning  the  Mississippi  River  have  been  supplied  on  request. 

I  beg  to  acknowledge  the  valuable  assistance  of  Messrs.  £.  J.  Thomas,  junior  engi- 
neer, and  E.  E.  Whitehead,  recorder,  who  have  been  engaged  in  the  computations 
and  other  office  work  while  not  in  the  field.  Messrs.  F.  C.  Hall  and  W.  M.  Garrott, 
recorders,  also  assisted  in  the  office  work,  mainljr  copying  gauge  records  and  filing 
maps,  and  have  shown  faithfulness  and  diligence  in  tneir  work. 

Respectfully  submitted. 

KlVAS  TULLY, 

Assistanl  Engineer. 
Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers  U.  S.  Army, 

Secretary  Mismsippi  River  Cammission, 
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Table  No.  2. — Maximum  readinga  on  high-tvater  and  regular  gauaes  on  ilie  Misaimirpi 
River  from  Qriro  to  the  Passes  during  the  flood  of  1904,  with  readings  of  1903  for  com- 
parison. 


Distance 
from 
Cairo. 

Date  of  highest 
reading  in  1904. 

Elevat 
P 

1904. 

lonabov 
liis  datu 

1897. 

eMem- 
m. 

Differ- 
ence 
be- 
tween 
1903 
and 
1904. 

Regular  gauge 
readings. 

Name  and  number  of 
gauge. 

1903. 

iQfti        Previous 
1^-  1    highest. 

Cairo 

Milc». 
0 
4.4 

9.0 
12.6 
17.8 
21.3 
27.6 
83. 6 
38.5 
44.3 
49.8 
5i.O 

Apr.  6 

do 

326.8 
324.7 

Fset. 
329.4 
826.6 
325.3 
324.3 
321.4 
318.7 
316.5 
314.2 
312.0 
309.7 
306.0 
306.9 
306.4 
3(M.9 
302.9 
300.8 
298.3 
296.3 
293.1 
289.9 
288.0 
286.4 
283.3 
281.2 
278.8 
276.8 
275.7 
274.0 
273.0 
270.8 
268.1 
264.0 
261.4 
260.2 
268.3 
254.8 
252.9 
251.2 
247.6 
245. 7 
243.8 
240.1 
238.4 
285.6 
233.3 
229.3 
227.9 
226.1 
222.9 

'2i8.'2' 
215.4 
213.6 
211.8 
210.8 
210.0 
209.5 
207.6 
206.6 
206.0 
204.6 
203.2 
200.6 
197.5 
195.2 
193.2 
190.9 
189.4 
185.8 
184.8 
183.1 
181.1 
179.6 
178.6 

Fert. 
32«.3 
326.2 

FeH. 
-1.6 
-1.6 

Feet.    Year.    Feet. 
49.1    1  1883     52.17 

182 

isi.                     

" 

180 

Apr.3 

322.7 
320.0 
317.5 
315.3 
313.4 
3L1.1 
308.8 
306.8 
305.9 
305.2 
303.2 
301.2 
299.5 
?296.6 
291.1 
291.2 
288.4 
286.2 
2S4.9 
281.8 
279.7 
277.4 
276.7 
274.4 
273.1 
272.2 
•270.0 
266.0 
262.5 
260.0 

323.7 
320.8 
318.1 
316.2 
314.0 
311.6 
309.4 

-i.6 

-  .8 

...... .1 .. ....  ...... 

179.     .                         

Apr.5 

Oolumbufl 

do 

do 

Apr.2? 

-  .6 

-  .9 

-  .6 

43.91 

1883  1  46.68 

178... 

177 

1 

176 

Apr.6 

-  .6 

-  .6 

1 

176 

Apr.7 

1 

174  ... 

Apr.6 

807.4      -  .6 

ITS 

dn 

306.5 
306.0 

-  .6 

-  .8 

172. 

69.5  I do 

64.5  ! do 

70.3    do 

171 

N(»w  Madrid 

302.1 

-  .  9  1  38. 66 

170 

73.8 

78.9 
M.8 
89.5 

Apr.  7-8 

Apr.  4 

169 

297.5 
-295.6 
292.3 
289.4 
287.8 
286.2 
283.4 
281.4 
279.1 
277.6 
276.3 
?274.9 
273.7 
271.8 

-1.9 

168. 

Apr.7 

-1.5 
-1.1 
-1.0 
-1.6 
-1.3 
-1.6 
-1.7 
-1.7 
-1.9 
-1.9 
-1.8 
-1.5 
-1.8 

167 

Apr.  6 

166 

95.0 
99.3 
104.1 
109.3 
113.5 

166 

Apr.6-7 

164 



163 

Apr.7 

162... 

' 

161 

118.5 
123.0 
127.4 
130.6 
136.0 
140.0 
146.0 
162.8 
168.3 
161.8 

Apr.8 

Cottonwood  Point 

100 

do 

do 

38.16 

1903 

40.09 

159... 

156. 

1 

157.... 

1 1 

156. 

1           i 

196 

Apr.9 

265.1 
262.6 
261.6 
?  260.0 
?257.2 
266.6 
263.9 
250.4 
247.8 
246.8 
243. 8 
?  243.0 
?238.8 
236.7 
282.7 
231.0 
228.4 
225.6 
224.4 
221.6 
217.5 
216.0 
213.2 
211.0 
210.2 
209.2 
206.6 
206.6 
2(M.O 
203.7 
202.0 
199.8 
197.2 
195.3 
193.2 
191.2 
189.6 
186.6 
185.6 
184.0 
182.0 
180.6 
179.4 

-2.6 
-2.6 

.     ..  .1 1 

154. 

m .      . 

1 

Ifi2. 

167.5 
172.8 

1 

151 

Pulton 

176.4 
180.1 
186.3 
192.6 
197.3 
203.3 
208.0 
212.8 
220.4 
225.5 
230.0 
235.0 
289.5 
243.6 
249.6 
266.3 
261.3 
266.8 

Apr.lO 

do 

do 

do 

252.8 
251.2 
247.9 
246.0 
245.6 
241.9 
240.4 

-2.8 
-  2.7 
-2.5 
-1.8 
-1.2 
-1.9 
?-2.6 

37.4 

1903 

40.15 

ISO 

149.. 

148 

147.. 

146a 

Apr.  10-11 

1 

146.. 

144 

: 

148.. 

Apr.ll 

236.1 
232.1 
229.9 
227.7 
225.4 
223.8 
.220.3 
216.8 
213.9 
212.0 
209.8 
208.6 
207.4 
204.3 
202.6 
200.5 
200.2 
199.0 
196.5 
194.1 
192.3 
190.3 
188.2 
186.6 
183.7 
182.6 
180.6 
178.4 
176.7 
176.6 

-  .6 

-  .6 
-1.1 

-  .7 

-  .2 

-  .6 
-1.3 

-  .7 
-1.1 
-1.2 
-1.2 
-1.6 
-1.8 
-2.3 
-3.0 
-3.6 
-3.6 
-3.0 
-3.3 
-3.1 
-3.0 
-2.9 
-3.0 
-2.9 
-2.9 
-2.9 
-3.4 
-8.6 
-3.9 
-8.8 

. 

142....." '.'.'.".".  '" 

Memphis 

Apr.ll 

do 

do 

do 

do 

do 

Apr.l2 

_     do 

39.20 

1903 

40.12 

141.... !!:::::   :: 

no... 

1 

Wft. ..!'..!.*. 

1 

188.. 

1  ..  .. 

137 ;..    

1»... 

136 "... 

1 

134-. 

271  0      Anr.  10         _,   . 

Mhoon  Landlnir 

276.3 
280.5 
284.3 
289.5 
293.5 
297.8 
301.6 
306.5 
812.6 
817.8 
823.6 
829.3 
884.5 
889.0 
342.5 
846.8 
862.7 
357.0 
862.0 

Apr.  12-18 

Apr.l3 

do 

Apr.l4 

Apr.l3 

Apr.  14-15 

Apr.l3 

Apr.  14-16 

Apr.  14-16 

do 

Apr.l4 

Apr.  15-16 

Apr.l»-15 

Apr.l6 

do 

Apf.l7 

Apr.  16-17 

Apr.  16-18 

Apr.  17-18 

40.30 

1908     41.80 

u8. . 

ISia...  ....        .    '."" 

1 

131... 

130 ' ... ;'  !*  '  ' 

129...      "                

W8....!  ' 

Helena.! '...'..'..'. 

47.62 

1897  1  51.75 

127.... 

126...    

126 ; ;  *; 

1 

124....    

1 

128....!  

122...      

121 

1»...    

Sunflower  Landing! ! ! ! ! ! 

44.60 

1903  1  48.00 

118 !!!!!!!!!!!!!!!! 
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Table  No.  2.—  Maximum  readings  on  high-water  and  regular  gauges  on  the  Mistittijppi 
River  from  Cairo  to  the  Passes  during  the  flood  of  1904  f  e(c.— Continued. 


Distance 
from 
Cairo. 

Date  of  highest 
reading  in  1904. 

Elevation  above  Mem- 
phis datum. 

Differ- 
ence 
be- 
tween 
1908 
and 
1904. 

Regular  gauge 
readings. 

Name  and  number  of 
gauge. 

1904. 

1897. 

1903. 

1904. 

Previom 
highest 

117 

MUes. 
366.8 
871.8 
378.0 
383.5 
389.5 
393.2 
398.5 
401.8 
408.0 
411.6 
416.8 
421. 6 
427.0 
432.5 
438.3 
444.8 
449.5 
454.0 
459.8 
463.5 
467.0 
473.6 
478.3 
482.5 
487.0 
489.8 
496.3 
501.0 
505.6 
510.8 
517.0 
522. 5 
526.8 
531.6 
537.5 
542.3 
546.8 
552.0 
556.5 
561.3 
568.0 
573.5 
578.0 
683.0 
588.5 
593.5 
599.3 
602.8 
607.6 
612.6 
617.5 
622.0 
627.5 
633.0 
638.0 
012. 8 
648.3 
655.3 
659.8 
663.8 
681.0 
685.5 
691.5 
694.0 
70O.3 
705.5 
711.3 
716.0 
720.5 
725.3 
730.5 
737.6 
742.8 

Apr.  17-20 

Apr.l6 

Apr.18 

do 

Apr.  18-20 

do 

do 

Feet. 
173.7 
172.1 
169.3 
167.5 
166.4 
166.1 
163.6 
162.6 
161.0 
169.6 
159.0 

Feet. 
176.5 
175.1 
172.5 
170.4 
169.3 
168.0 
166.2 
166.3 
164.0 
162.9 
162.4 
160.6 
159.7 
157.0 
155.2 
152.4 
151.6 

"i48.'2' 
147.3 
147.0 
144.0 
141.6 
140.5 
139.7 
138.6 
136.9 
134.8 
133.8 
131.2 

Feet. 
177. 8 
176.5 
173.8 
171.7 
171.0 
169.3 
167.6 
166.6 
164.8 
163.9 
163.3 
162.3 
160.6 
157.8 
156.3 
153.5 
152.7 
149.7 
149.4 
148.6 
147.8 
145.7 
144.0 
143.3 
142.1 
141.4 
139.5 
137.3 
135.8 
133.0 
131.0 
129.9 
128.0 
126.2 
124.2 
123.0 
122.4 
120.7 
118.6 
117.1 
113.6 
112.0 
110.6 
109.5 
107.6 
106.3 
104.7 
103.2 
101.9 
99.3 
97.2 

Feet. 
-4.1 
-4.4 
-4.6 
-4.2 
-4.6 
-4.2 
-4.1 
-4.0 
-3.8 
-4.3 
-4.8 

Feet. 

rear. 

Feet, 

116 

115 

114 

118 

Mouth  of  White  River... 
112 

49.60 

1903 

5S.70 

Ilia  .: 

110 

109a 

Apr.  18-21 

Apr.  1^20 

108 

107a 

106a 

Apr.20-21 

do 

Apr.  19-21 

Apr.20-21 

do 

do 

166.0 
153.9 
152.3 
150.6 
149.2 
145.8 
144. 6? 
144.8 
144.2 
140.5 
138.4 
137.6 
136.9 
136.4 
134.5 
132.8 
130.6 
127.8 
126.2 
124. 9 
123.1 
121.8 
120.2 
119.0 
118.3 
116.2 
114. 5 
112.7 
109.3 
107.8 
106.3 
104.7 
102.9 
101.1 
99.8 
98.8 
97.3 
94.6 
92.2 
91.4 
89.0 
86.5 
84.4 
83.0 
82.4 
79.9 
78.1 
77.4 
76.6 
75.6 
73.4 
71.8 
69.3 
68.6 
67.2 
66.6 
64.9 
63.7 
61.9 
60.9 
68.8 
67.8 

-4.6 

-3.9 

-4.0 

-2.9 

-3.6 

-3.9 

-4.8? 

-3.8 

-3.6 

-5.2 

-5.6 

-5.7 

-6.2 

-6.0 

-6.0 

-4.5 

-5.2 

-5.2 

-4.8 

-5.0 

-4.9 

-4.4 

-4.0 

-4.0 

-4.1 

-4.5 

-4.1 

-4.4 

-4.3 

-4.2 

-4.3 

-4.8 

-4.7 

-5.2 

-4.9 

-4.9 

-4.6 

-4.7 

-5.0 

106 

Arkansas  City 

49.00 

1903 

52.96 

104a 

103 

102a 

. 

lOla 

100 

Apr.20-21 

Apr.  20-22 

Apr.21 

Apr.  21-22 

99a 

98 

Greenville 

43.55 

1903 

49.10 

97 

96 

Apr.  22-23.... 

Apr.  21-22.... 

Apr.  20 

do 

Apr.  22 

do 

do 

Apr.  21-23.... 

Apr.  21-22  .... 

Apr.  21-24  .... 

Apr.21 

Apr.  21-24.... 

Apr.  22-23.... 

do 

do 

do 

do 

Apr.  22-26  .... 

Apr.  23. 

Apr.  22 

Apr.  23-24.... 

Apr!  26'!!.!!!! 

do 

do 

do 

Apr.  26 

do 

Apr.  27 , 

Apr.  26 

Apr.  25 

96a 

94 

93a 

92 

91a 

90a 

89 

127.6 
125.8 
123.8 
122.3 
121.0 
119.9 
117.9 
116.4 
115.4 
112.2 
110.9 
109.8 
109.2 
108.0 
107.0 
105.4 
103.2 
102.6 
99.7 
97.6 
96  5 

88 

87 

86 

Lake  Providence 

85a 

42.60 

1903 

46. « 

84 

83 

82 

81 

80 



79 

78a 

77 

76 

Vicksburg 

46.85 

1897 

52.48 

74 

73 

72 

71 

70 

94.7 
92.4 
90.1 
88.7 
87.5 
84.4 
83.4 
82.6 
81.6 
79.9 
77.5 
76.2 
73.6 
72.4 
71.5 
70.8 
69.3 
68.0 
66.8 
65.4 
64.8 

94.5 
92.3 
90.2 
88.9 
87.7 
85.0 
83.8 
82.9 
81.8 
80.7 
78.6 
76.8 
74.1 
72.9 
72.2 
71.6 
69.8 
68.7 
66.6 
65.5 
64.4 
63.6 

-5.5 
-^.8 
-5.8 
-5.9 
-5.8 
-5.1 
-6.7 
-5.6 
-5.2 
-5.1 
-5.1 
-6.0 
-4.8 
-4.8 
-6.0 
-6.0 
-4.9 
-6.0 
-4.6 
-4.6 
-5.6 
-6.8 

69 

68 

67 

St.  Joseph 

Apr.  25-27.... 

do 

do 

42.75 

1903 

48.10 

66 

64 

63 .. 

62 

61 

Apr.  27-28.... 

Apr.  27 

Apr.  25-29.... 

Apr.  26 

Apr.  26 

Apr.  27 

do 

do 

Apr.  28 

do 

Anr.  28-29    . . 

60 

Natchez 

45.60 

1903 

60.85 

69 

68 

57 

56 

65 

64 

53 

62 

51a 

747.0     Apr.  29 
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Tablb  No.  2. — Maximum  readings  on  high-waUr  and  regular  gauges  on  the  Mississippi 
Biverfrom  Cairo  to  the  Passes  during  the  flood  of  1904,  etc,  —Continued. 


Distance 
from 
Cairo. 

Elevation  above  Mem- 
phis datum. 

Differ- 
ence 
be- 
tween 
1908 
and 
1904. 

Regular  gauge 
readings. 

Kame  and  number  of 
gauge. 

Date  of  highest 
reading  in  1904. 

1904. 

1897. 

190S. 

1904. 
Feet. 

Previous 
highest. 

50 

Maes. 
761.5 
766.0 
761.0 
766.3 
769.0 
772.6 

Apr.  29 

Apr.26-«).... 

Feel. 

56.8 

56.3 

64.9 

54.5 

53.2 

68.4? 

51.1 

60.3 

48.7 

47.9 

47.6 

46.0 

46.0 

44.6 

43.7 

42.6 

41.3 

40.6 

39.8 

Feet. 
68.2 
62.3 
61.5 
60.9 
60.0 
69.7 
58.2 
67.5 
66.3 
66.5 
54.6 
633 
58.2 
52.2 
50.6 
50.1 
48.4 
47.6 
4fi  9 

Feei. 
62.8 
62.0 
61.4 
60.7 
60.0 
59.6 
57.9 
57.8 
56.0 
55.1 
54.2 
52.8 
52.8 
61.4 
50.4 
60.0 
47.8 
47.0 
46.4 
46.6 
44.4 
44.1 
42.8 
42.0 
41.0 
40.6 
39.7 
88.8 
38.5 
37.4 
86.2 
35.9 
34.5 
33.8 
33.1 
32.2 
31.1 
30.7 
29:9 
29.2 
28.9 
27.5 
27.2 

Feet. 

-6.0 

-6.7 

-6.5 

-6.2 

-6.8 

-6.2? 

-6.8 

—7.0 

Year. 

Feet. 

« 

1 

a 

Bed  River  Landing 

17 

Apr.  28-80.... 

43.80  1  i897 

50.20 

« 

1 

^ 

77Q  R 

44 784.8 

Apr.28-«).... 

Apr.  28 

Apr.2»-30.... 
Apr.SO-Mayl. 
Apr.  30. ..:... 
Apr.  29-80.... 

MAyl 

Apr.28-Mayl. 

1 

G 

790.6 
794.5 
799.8 
808.5 
808.0 

819  h 

-7.3 
—7.2 

42 :::::::::.:.: 



Bamq  gfirA . 

-6.7 
-6.8 
-6.8 
-6.8 
-6.7 
-7.5 
-6.6 
-6.4 
-6.6 
-6.4 
-6.2 
-6.2 
-6.9 
-6.9 
-5.4 
-6.4 
-6.6 
-6.3 
-6.1 
-6.0 
-4.5 
-4.6 
-4.3 

36.70 

1897 

48.70 

41 

40 

.     ..     1 

m 

» 817.0 

' 

17 frJ9  fi 

1 

ss ::: :..::...: 

828.5 
838.3 

Mayl 

Apr.  29-30.... 

1 

JatoD  Rouge 

&...............  ....... 

.33.70 

1897 

40.66 

14 1   .  844.3 

89.1         46.9 

33 ;      850.0 

Apr.29^Ma'y2. 

Apr.  30 

Apr.  28 

Apr.  28-29.... 

Apr.  80 

Apr.80-Mayl. 
Apr.  28-26.... 

Apr.  29 

Apr.28-May2. 

May  1-2 

Apr.  29 

Mayl 

Apr.  29 

Apr.29-Mayl. 

May  1-2 

Apr.  27-30.... 
Apr.  28-29.... 
do 

38.2 

44.5 
44.2 
43.0 
42.1 
41.3 
40.7 
40.1 
39.1 
88.9 
87.6 
36.7 
36.1 
84.7 
33.9 
33.1 
82.0 
31.1 
80.2 
29.4 
28.9 
28.1 
27.2 
27.0 

Piaqoemine I     864.1 

»... 859.8 

37.9 
86.9 
86.1 
85.6 
35.2 
84.2 
83.6 
38.4 
82.4 
31.7 
81.8 
30.2 
29.6 
29.1 
28.4 
27.5 
27.0 
26.2 
25.6 
26.2 
24.2 
23.9 

22.3 
22.4 
.    21.3 
20.3 
19.6 

18.8 

18.1 
17.6 
17.2 
16.4 

16.6 

16.8 
16.5 
14.6 
13.6 
13.3 
12.6 

,2.. 

80.00 

1897 

36.26 

31 1       864.6 

90 

870.0 
874.5 
880.0 
886.4 
889.8 
895.8 
900.8 
904.5 
Qin  R 

29 

28 

Dooaldaonvllle 

27 

27.15 

1897 

82.75 

26... 

OoUcge  Point 

. 

23.22  1  1897 

27.95 

ai..!r..\T..:;::: 

8 W4.8 

-4.2 
-4.0 
-3.8 
-3.6 
-3.7 
-3.7 
-3.6 
-3.7 

a. 919.8 

1 

a 

925.6 

1 

» 

990.5 
984.3 
987.3 

u 

IS 

n 

943.5 
947.3 
953.0 
957.0 

966.0 
968.0 
978.6 

Apr.  28 

Apr.  27-29.... 
Apr.28-May2. 
Apr.       27-29, 

MayY...' 

1 

w 

15 

:::::::i:::::: 

-3.3 
-3.3 

dnollton 

i6.i5 

17.20 

1908 

19.42 

Mays 

24.0 
28.3 
22.1 
21.0 

20.4 

19.4 
19.1 
18.1 
17.4 

16.9 

15.9 
16.6 
14.8 
14.0 
13.8 

24.6 
24.1 
22.8 
21.9 

21.0 

20.2 
19.6 
19.0 
18.0 

17.8 

16.9 
16.7 
16.8 
14.7 
14.1 

-2.2 
-2.8 
-2.5 

-  2.3 

-2.2 

-2.1 
-2.0 
-1.8 
-1.6 

-1.3 

-1.6 
-1.2 
-1.3 
-1.1 

-  .8 

12 

May2 

1 

12 

979.8 
983.6 

989.3 

998.0 

999.0 

1,008.8 

1.008.3 

1.018.0 

1,019.0 
1,028.8 
1,029.0 
1,084.0 
1,080.0 
1,046.3 

1 

U 

Apr.     27-30, 

Mays. 
ADr.  25,  May 

1,  8. 

May  1-2 

Apr.26 

Apr.26,28 

Apr.  25-28, 30, 

Apr.    27-28, 

Apr.  27,  May  5. 

10 

t .       .  .. 

s '" 

:::::::;:::;:: 

7 

1 

6 

5. 

4.... 

s "/.; .... 

2...       

May  1-2 

Apr.25 

Apr.26-28 

Anr  ») 

I ;.**;. . 

FortJackaan 

7.16 

1903 

8.00 

B... 

1  049  6  1  Anr  2ft 

c... 1 

1,066.8 

■^ 



1 
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Tablb  No.  S.— Highest  gauge  readings  in  1904  (to  June  SO)  at  Oatiom  on  the  Missimpfi 
River  above  Cairo  and  on  the  tributaries  of  the  Missimppi  River. 


Station. 


River. 


Date.  1904. 


Qaufe 
read- 
ing, 
1904. 


PreTious  high- 
est. 


Gaufe 
read- 
ing. 


Difler- 
enoe. 


Year. 


Aitkin,  Minn 

Davenport,  Iowa 

Grafton,  111 

St.  Louis,  Mo 

Chester,  ill 

Cape  Girardeau.  Mo 

UttleRock,  Ark 

Barbre  Landing,  La 

West  Mel villeTLa 

Nashville,  Tenn 

Hermann,  Mo 

Cincinnati,  Ohio 

Louisville,  Ky.  (upper) 

Louisville,  Ky.  (lower) 

Paducah,  Ky 

Camden,  ArK 

Riverton,  La 

Monroe,  La 

Black  River  Station,  La 

Fulton,  Ark 

Shreveport,  La 

Alexandria,  La 

Bridge  St.  Louis,  Iron  Mountain 
and  Southern  R.  R. 

Chattanooga,  Tenn 

Florence,  Ala 

Mount  Carmel,  111 

Jacksonport,  Ark 

Clarendon,  Ark 

Yazoo  City,  Mias 


Mississippi.. 

do 

do 

do 

do 

do 

Arkansas 

Atchafalaya. 

do 

Cumberland. 

Missouri 

Ohio 

do 

do 

do 

Ouachita 

do 

do 

do 

Red 

do 

do 

St.  Francis . . 


Tennessee. 

do 

Wabash... 

White 

do 

Yasoo 


Apr.l2 

Mar.27 

Apr.80 

Apr.29 

Apr.ao 

Mayl 

June  11-12... 

May  2-3 

May  2-4 

Mar.27 

Apr.  27 

Mar.9 

Mar.28 

.....do 

Apr.4 

June  12 

Apr.  21-22.... 

Apr.16 

May  7 

JunelS-14 

June  23-25.. 

June  90 

June  25-26.. 


Mar.25 

Mar.  27-28.... 

Apr.2 

Mar.29 

Apr.8 

Apr.  26-29 


Feet. 
9.80 
10.90 
24.00 
33.60 
30.40 
34.10 
29.40 
41.25 
34.80 
37.62 
23.70 
45.90 
22.90 
48.50 
44.70 
35.20 
86.65 
29.90 
41.63 
31.60 
28.50 
29.60 
23.10 

22.10 
17.20 
27.10 
29.60 
29.60 
22.60 


Feel. 

15.90 

19.40 

28.70 

88.00 

33.90 

36.58 

31.20 

50.95 

38.70 

55.80 

29.50 

71.06 

46.60 

72.00 

54.25 

46.00 

5L90 

48.60 

54.80 

85.75 

85.70 

88.25 

41.60 

54.00 
32.20 
28.30 
83.85 
86.63 
36.60 


1899 


1908 
190ft 
1908 
1908 
1802 
1897 
1908 
1882 
1903 
1884 
1884 
1884 
1884 
1882 
1892 
1882 
1803 
1876 
1892 
1892 
1807 

1876 
1897 
1875 
1890 
1890 
1882 


FbcL 

-  5.5 
-8w5 

-  4.7 

-  4.4 

-  2.9 

-  2.4 

-  L8 

-  9.7 

-  4.4 
-17.7 

-  5.8 
-25.2 
-28.7 
-28.5 

-  9.6 
-10.8 
-16.2 
-18.7 
-18.2 
-4.2 

-  7.2 

-  8.8 
-18.5 

-33.9 
-15.0 

-  1.2 

-  8.8 

-  7.0 
-13.9 
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Appendix  1  C. 

REPORT  OP  MR.  F.  B.  MALTBY,  ASSISTANT  BNQINBER,  UPON  DREDGING  OPERATIONS  ON  THI 
MISSISSIPPI  RIVER  BETWEEN  HEAD  OF  THE  PASSES  AND  THE  MOUTH  OF  THE  OHIO 
RIVER,  AND  CARE  AND  REPAIR  OF  DREDGING  PLANT,  APRIL  1,  1903,  TO  MARCH  31, 
1904. 

Memphis,  Tenn.,  April  €7 ^  1904^ 
Captain:  I  have  the  honor  to  submit  the  following  report  pertaining  to  the  care 

and  repair  of  dredging  plant  and  dredging  operations,  under  my  direction,  for  the 

period  April  1,  1903,  to  March  31,  1904. 
The  project  for  maintaining  a  low-water  channel  through  troublesome  ban  by 

means  of  dredging  has  been  fully  explained  in  previous  reports. 

CARE  OF  PLANT. 

During  the  year  the  following  plant,  when  not  in  operation,  has  been  cared  for  at 
West  Memphis,  Ark. : 

Dredges:  Beta,  Gamma,  DelUiy  EpsiUm^  Zeta,  Iota,  Kappa,  and  ffenry  Flad 8 

Steamboats:  Missisgippi,  Minnetonka,  Sachem,  Choctaw,  Nokomis,  T\/ynoka,  Leola, 

Search,  Patrol,  Vulcan,  Venus,  Mercury,  and  Mars 13 

Pile  sinkers:  Nos.  61,  971,  981,  98^,  98S,  and  5<?^ 6 

Barges:  Nos.  S08,  Sll,  915,  and  228 4 

Quarterboat :  Illinois 1 

Small  flush-deck  flat 1 

Calking  flat 1 

Quarterboats  Nos.  IS  and  154  are  blocked  up  on  shore  and  are  being  used  as  store- 
houses. 

The  small  steam  tender  Venus  or  Vulcan  has  been  used  as  fleet  tender  during  the 
lay-up  season. 

The  steamer  Mississippi,  used  exclusively  as  an  inspection  boat  bv  the  MiasiBBipiH 
River  Commission,  was  on  the  way  up  the  river  at  the  b^inning  of  the  period  luid 
reached  the  fleet  April  7,  and  was  laia  up.  She  left  the  fleet  July  23  for  Louisville, 
where  she  received  a  general  repairing.  She  returned  to  the  fleet,  after  completing 
the  r^ular  fall  inspection  trip,  on  November  27.  Owing  to  the  fact  that  at  the  time 
no  other  towboats  were  available,  she  was  sent  to  Cairo  for  two  bai>i;e8  of  coal  during 
the  first  week  in  January,  1904.  She  again  left  the  fleet,  for  the  spring  inspection 
trip,  March  2,  1904,  and  returned  on  the  25th. 

The  steamer  Patrol  (surveys,  gauges,  and  observations)  reached  the  fleet  June  20, 

1903.  She  was  used  in  making  one  inspection  trip  in  connection  with  dredging  ope^ 
ations,  from  Memphis  to  Point  Pleasant,  August  8  to  11;  and  again  left  the  fleet,  tow- 
ing the  quarterboat  Illinois,  for  work  connected  with  surveys,  gauges,  and  observa- 
tions, September  16,  1903,  and  returned  to  the  fleet  March  16,  1904,  where  she  was 
laid  up. 

During  the  year  the  following  boats  belonging  to  the  dredging  plant  have  been 
used  on  other  work,  as  stated: 

Steamers  Mars  and  Mercury  were  on  duty  in  connection  with  levee  supply  work  from 
April  1  to  10,  1903. 

Steamer  Mars  was  on  duty  in  connection  with  work  of  surveys,  gauges,  and  obser- 
vations from  September  16  to  December,  23,  1903;  and  again  left  the  fleet  March  31, 

1904,  for  dischai^  observation  work. 

Steamer  Venus  was  on  duty  from  April  1,  1903,  to  April  21,  1903,  on  discharge 
work. 

Steamer  Nokomis  was  loaned  to  the  Light-house  Department  from  December  3, 
1903,  to  January  29,  1904. 

At  the  beginning  of  the  period  covered  by  this  report  the  dredge  Beta  and  steamer 
Sachem,  with  the  necessary  accompanying  plant,  were  at  South  Pass  on  duty  connected 
with  that  work.    This  plant  was  returned  to  the  fleet  September  28,  1903. 

About  the  middle  of  June  a  party  was  sent  to  Stewarts  Landing  to  care  for  the 
season's  supply  of  fuel.  On  June  25  ten  barges,  all  that  had  then  b^n  received,  were 
moved  by  the  steamer  Leota  to  Caruthersville,  Mo.,  and  the  coal  fleet  was  maintained 
at  that  point  during  the  season  till  December  1,  when  the  coal  remaining  on  hand 
was  taken  to  the  fleet  at  West  Memphis. 

The  steamer  Wynoka,  in  tow  of  the  steamer  Leota,  arrived  from  Jefferson ville,  Ind., 
July  2,  1903. 
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MMceUaneous.— The  general  work  of  care  of  plant  at  the  fleet  consists  in  arranging 
and  keeping  the  plant  in  position,  cleaning  nulls,  bringing  supplies  and  material 
from  the  wharf  at  Memphis,  checking,  assorting,  and  caring  for  property,  and  general 
office  work. 

SUBSISTENCB. 

All  employees  are  furnished  subsistence  in  kind.  During  the  year  71,981  rations 
were  served,  at  a  cost  of  $0,499  each,  including  the  cost  of  cooks,  waiters,  and  the 
necessary  labor  in  caring  for  quartern. 

REPAIRS  TO   PLANT. 

In  addition  to  the  more  important  items  of  repairs  mentioned  below  in  connection 
with  each  piece  of  plant,  general  minor  repairs,  such  as  grinding  valves,  repacking 
steam-pipe  joints,  painting  smokestacks,  small  repairs  to  woodwork,  and  tightening 
up  propelling  wheels,  were  made  where  necessary.  The  boilers  on  all  boats  were 
also  inspect^  and  tested  in  the  same  manner  as  provided  by  the  United  States 
steamboat  inspection  laws. 

The  aggregate  amount  of  this  class  of  work  is  quite  a  large  item  of  cost. 

Dredae  Beta. — New  stacks  have  been  built  in  place.  New  tubes  for  the  feed-water 
heater  have  been  procured.  The  floating  discharge  pipes  were  found  to  be  badly  worn 
on  the  bottom,  due  to  the  action  of  the  sand  carried  through  them;  the  pipes  were 
turned  over  in  the  pontons  so  that  the  worn  portions  would  come  on  top;  the  end 
rings  of  each  section  of  pipe  were  cut  off  and  renewed  with  new  iron.  Tne  pontons 
have  been  partly  sandblasted  and  painted.  New  screens  have  been  put  in  the  feed- 
water  filters.  The  furnaces  have  been  rebuilt.  The  roof  has  been  repaired  and 
painted  and  the  cabin  painted  on  the  inside.  To  fit  the  dredge  for  work  at  South 
rass  the  suction  heaa  has  been  lengthened  6  feet,  which  will  permit  dredging  to  a 
depth  of  36  feet  below  the  water  surface.  This  work  has  been  paid  for  by  the 
oflttcer  in  charge  of  the  improvement  of  South  Pass. 

Dredge  Oamma. — ^This  dredge  was  not  in  commission  during  the  year,  and  the  only 
repairs  made  were  minor  repairs  to  woodwork  and  painting. 

Dredge  Delta. — Additional  supports  for  the  foundation  of  the  main  engines  were 
put  in.  The  engines  operating  the  hoisting  and  hauling  machinery  were  made  re- 
versing, in  order  to  permit  of  a  better  control  of  the  hauling  machinery  when  dredg- 
ing downstream;  this  necessitated  making  new  clutches  for  this  machinery.  A  new 
suction  tank  or  well  for  supplying  water  to  the  condenser  and  boiler  feed  pumps  was 
bnilt  in  the  bold.  Screen  bars  were  put  over  the  opening  in  the  suction  head  used 
when  dredging  downstream.  New  edge  plates  were  put  on  the  main  pump  runner. 
The  main  engine  was  thoroughly  overhauled,  lined  up,  and  new  piston  rings  made. 
Towing  knees  were  placed  on  the  forward  deck.  One  new  tube  was  put  in  the  boil- 
ers and  the  feed  pumps  were  repaired.  The  woodwork  around  tne  ice  box  and 
kitchen  sink  was  reptaired  and  a  new  floor  was  laid  in  the  crew's  quarters  and  in  the 
dining  room. 

The  suction  pipes  for  the  jet  pumps  are  being  moved  to  take  water  farther  aft,  where 
it  is  hoped  that  less  sand  will  oe  taken  up  with  the  water  and  thus  decrease  the  wear 
of  the  valves  and  plungers  of  these  pumps.    The  furnaces  have  been  repaired. 

Dredge  Epmlon. — Minor  repairs  were  made  to  the  domestic  water-supply  system, 
and  a  new  tank  was  made  and  put  on  the  roof.  The  outride  of  the  cabin  was  partly 
painted. 

Dredge  Zeta, — A  new  water  tank  for  the  roof  was  made,  the  domestic  water-supply 
gstem  was  overhauled,  and  the  roof  and  part  of  the  cabin  on  the  outside  painted. 
Steam-pipe  covering  was  repaired.  The  runner  in  the  main  pump  ( 7-bladed )  is  being 
converted  into  one  of  the  closed  type. 

Dredge  lota. — ^The  main  pump  casing  was  bored  out  and  a  shroud  was  fitted  to  the 
nmner,  converting  it  into  one  of  the  closed  type.  The  water  end  of  the  jet  condenser 
was  bored  out.  A  traveling  crane  was  made  and  installed  over  the  main  pumps  and 
engines.  The  winding  engines  were  moved  to  line  up  with  the  fair-lead  sheaves. 
The  tiller  rope  was  spliced.  New  valves  were  placed  in  the  main  steam  line.  A  new 
feed-water  heater  was  installed.  The  cabin  was  painted  inside  and  out.  New  cross- 
head  brasses  for  the  main  pumping  engines  were  made. 

,  Dredge  Kappa. — New  stop  valves  were  put  in  the  main  steam  line.  New  fire-door 
liners  were  made.  The  ice  plant  was  thoroughl v  overhauled.  The  cabin  was  painted 
on  the  outside.  The  universal  couplings  oi  tne  discharge-pipe  line  were  repaired. 
The  arc  lights  on  the  main  deck  were  replaced  with  incandescent  lamps.  A  new  feed- 
w'ater  heater  was  installed.     A  new  high-pressure  cylinder  for  the  main  pumping 
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enffine  was  purchased  from  the  builders  in  the  rough.  The  machine  work  was  done 
in  Memphis,  and  it  was  installed  at  the  fleet.  A  new  connecting  rod,  valve  rods,  and 
low-nressure  slide  valve  were  made.  The  enfirine  was  lined  throui;hout  very  cazeniUy. 
The  boiler-feed  pumps  were  overhauled.  Tne  shrouds  on  the  sand  pomp  have  been 
set  out  about  one-quarter  inch  to  decrease  the  clearance  caused  by  wear.  The  feed- 
water  pipes  have  been  renewed.  Fire  was  discovered  under  the  pilot  house  on  Jan- 
uarv  29,  1904,  but  was  promptly  extinguished.  The  resulting  damage,  consisting  of 
broken  gla^s  and  bulkheads,  has  been  repaired.  Some  of  the  deck  hatches  are  being 
enlarged  and  coamings  placed  around  them.  Small  additional  hatches  for  ventitla- 
tion  have  been  cut.  A  drain  tank,  with  a  vent  pipe  extending  above  the  roof,  has 
been  placed  in  the  hold,  and  all  drain  pipes  from  engines  ana  pumps  and  heating 
system  will  be  run  into  it. 

Dredge  Henry  Flad. — The  high-pressure  cylinder  of  the  port  pumping  engine  was 
bored  out  and  a  new  piston  made  for  it.  New  fire-door  liners  were  made.  The  arc 
lights  on  the  main  deck  were  replaced  by  incandescent  lamps.  Repairs  were  made 
to  the  universal  couplings  of  the  discharge-pipe  line.  The  condensed-water  system 
in  connection  with  the  ice  plant  was  placed  on  the  roof.  The  insides  of  the  wheel- 
houses  were  painted  with  coal  tar.  A  new  feed- water  heater  was  installed.  New 
stop  valven  were  put  in  the  main  steam  line.  Traveling  cranes  were  built  and  installed 
over  the  main  pump  and  engines.  The  shrouds  on  the  sand-pump  runner  were  aet 
out  one-quarter  incn  to  decrease  the  clearance  caused  by  wear.  A  crack  in  the  hot 
well  has  been  patched.  Some  deck  hatches  have  been  enlarged;  additional  smafl 
ones  have  been  cut  for  ventilation,  and  iron  coamings  placed  around  all  of  them. 
A  drain  tank,  with  a  vent  leading  above  the  roof,  has  been  placed  in  the  hold,  and 
all  drains  from  pumps  and  engines  will  lead  into  this. 

Steamer  Mistnmppi  (Mimmppi  River  Commission). — ^The  capstan  engines  and  the 
doctor  were  thoroughly  overhauled.  A  considerable  amount  of  repairing  was  done 
to  steam  and  water  pipes,  all  of  which  are  becoming  old.  The  roof  was  repaired. 
A  new  lavatory  was  put  in  and  connected  up. 

Steamer  Minnetonka. — This  boat  is  unserviceable  and  has  not  been  in  commissioD, 
and  only  such  slight  repairs  have  been  made  as  were  necessary  to  keep  her  in  a  safe 
condition. 

Steamer  Sachem. — ^The  boilers  on  this  boat,  as  well  as  on  the  others  of  the  same 
type,  have  given  considerable  trouble  by  the  shearing  of  the  rivets  of  the  vertical 
seam.  The  ooilers  are  about  30  feet  long,  and  were  originally  in  two  sheets  longitu- 
dinally. It  was  thought  that  these  long  sheets  carried  an  excessive  amount  of  con- 
traction and  expansion  to  this  single  seam,  and  to  counteract  this  effect  pieces  aboat 
24  inches  long  were  cut  out  near  the  center  of  each  sheet  and  new  sheets  put  in, 
making  five  vertical  seams  instead  of  one.  This  work  is  now  completed  on  ail  the 
boats  of  this  class. 

The  Samson  posts  and  braces  over  the  cylinder  timbers  have  been  extended  to  the 
roof.  A  new  roof  has  been  put  on.  The  cylinders  of  both  main  propelling  enginei 
have  been  bored  out  and  new  packing  rings  have  been  made.  New  copper  gaaketa 
have  been  put  under  the  side-pipe  joints  all  around.  The  feed-water  pumps  have 
been  moved  into  the  engine  room,  the  suction  shoes  changed,  and  new  fe«i-water 
heaters  have  been  made  and  installed.  The  furnaces  haveoeen  rebuilt  throughout 
Coamings  have  been  placed  around  hatch  openings,  projecting  above  the  deck  to 
prevent  water,  etc.,  from  getting  into  the  hold.    The  nosing  has  been  repaired. 

Steamer  Choctaw. — The  work  of  repairing  the  boilers,  as  mentioned  above,  was  com- 
pleted. New  stop  valves  have  been  put  in  the  main  steam  line.  The  furnaces  have 
been  rebuilt.  New  stacks  were  erected.  The  boiler  deck  was  covered  with  canvas 
and  painted.  The  boiler  feed  pumps  have  been  moved  into  the  engine  room.  New 
feed-water  heaters  are  being  built.  The  boat  was  painted  all  over  on  the  outside 
The  hull  has  been  thoroughly  scraped  and  painted  on  the  inside.  A  new  asbestos 
roof  has  been  put  on.     A  new  wheel  has  been  built. 

Steamer  Nokomis. — Repairs  to  the  boilers,  as  mentioned  above,  were  made.  The 
furnaces  were  rebuilt.  A  new  wheel  has  been  built.  The  cylinder  of  the  port  main 
propelling  engine  was  bored  out  and  new  packing  rings  were  made.  New  stop  valves 
have  been  put  in  the  main  steam  line.  New  stacks  were  erected.  The  Samson 
posts  and  chain  braces  for  supporting  the  cylinder  timbers  were  extended  to  the 
roof.  The  boiler  feed  pumps  have  been  moved  into  the  engine  room.  Small  cranes 
for  handling  the  cyluider  heads  of  the  main  engines  have  been  made. 

Steamer  Wyrwka.^X  new  cabin  was  built  on  this  boat  at  JeffersonvilJe,  Ind.,  and 
she  was  received  at  the  fleet  July  2,  1903.  All  the  work  of  installing  and  erecting 
the  machinery,  pipes,  and  fittings  was  done  at  the  fleet.  The  c^linoer  of  the  ster- 
board  main  propellinjr  engine  has  l>een  bored  out,  and  new  packing  rings  have  been 
made.    New  feed-water  heaters  are  being  built 
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Steamer  ieoto.— New  stackfl  have  been  erected.  The  feed-water  pumpe  have  been 
moved  to  the  engine  room,  and  the  suction  shoes  and  suction  pipes  leading  to  them 
have  been  moved.  New  feed-water  heaters  have  been  built  and  erected.  Coamings 
tiave  been  placed  around  the  deck  openings  to  prevent  water  running  into  the  hold. 
The  bofler  deck  was  covered  with  canvas  and  painted.  The  furnaces  were  rebuilt. 
A  new  wheel  has  been  built  The  ice  machine  was  thoroughly  overhauled.  A  new 
steering  engine  has  been  purchased  and  installed. 

Steamer  &arch. — ^The  hull,  which  is  of  wood,  was  entirely  rebuilt.  The  boat  was 
painted  inside  and  out.  General  minor  repairs  were  made  to  the  engines  and  steam 
piping.    New  steel  cylinder  timbers  have  been  procured  and  are  l>eing  put  in  jx)6ition. 

Steamer  Patrol  («urwew«,  guageSf  and  obeermtions),— Only  general  minor  repairs  have 
been  made  to  the  woodwork  and  to  the  machinery. 

Steamer  Vulcan. — Minor  repairs  only  have  been  made  to  the  engines  and  to  the 
woodwork  where  necessary. 

Steamer  Venus. — The  deck  has  been  repaired.  New  stanchions  have  been  put  in 
where  required.  A  new  stack  has  been  built.  The  tx>at  has  been  painted  inside 
and  out    The  roof  has  been  repaired. 

Steamer  Mercury. — Extensive  repairs  have  been  made  to  the  nosing  and  deck.  New 
stanchions  have  been  put  in  where  necessary.  A  new  wheel  has  been  built  The 
boat  has  been  painted  mside  and  out.    A  new  ash  pan  has  been  built. 

Steamer  ifars.— Only  slight  general  repairs  to  the  woodwork  have  been  made  where 
necessary. 

Pile  sinkers. — Pile  sinker  No.  971  was  placed  in  dry  dock,  the  hull  thoroughly 
repaired  and  renewed  where  necessarv,  a  new  set  of  leads  throughout  was  built,  and 
the  pile  sinker  given  a  thorough  overhauling. 

Pue  sinker  No.  98S  was  placed  in  dry  dock,  the  hull  thoroughly  repaired  and 
rebuilt  where  necessary,  and  calked  throughout  The  cabin  and  deck  have  been 
painted. 

Only  such  repairs  have  been  made  to  the  other  pile  sinkers  and  barges  as  have 
been  necessary  to  keep  them  in  a  serviceable  condition. 

DRBDOINO  OPERATIONS. 

The  season  of  1903  did  not  develop  a  stage  in  the  river  below  Cairo  which  required 
extensive  dredging  until  about  December  5.  A  part  of  the  dredges,  however,  were 
placed  in  commission  as  early  as  August,  1903,  as  the  indications  at  that  time  were 
that  dredgine  would  soon  be  required,  and  all  of  them  except  the  Gamma  were  in 
commission  during  the  early  part  of  September.  They  were  held  in  the  field  and 
did  such  dredging  as  seemed  desirable  until  the  latter  part  of  November.  At  this 
time  the  river  at  Cairo  stood  at  a  stage  of  about  11  feet  on  the  gauge,  and  at  that  time 
ttiere  was  not  less  than  a  10-foot  steamboat  channel  from  Cairo  south.  A  rise  approx- 
imating 7  feet  had  just  crested  at  Evansville,  and  it  was  thought  that  this  would 
make  a  rise  of  at  least  3  or  4  feet  at  Cairo,'and  that  probablv  before  the  river  at  Cairo 
a^n  reached  a  stage  which  would  require  dredging  it  would  be  followed  by  an  addi- 
tional rise,  as  is  ordinarily  the  case  at  this  time  of  the  year.  With  this  idea  in  mind 
all  of  the  dredges  had  b^n  sent  to  the  fleet  at  West  Memphis,  Ark.,  and,  with  the 
exception  of  the  DeUa,  Iota,  and  Ftad^  had  been  put  out  of  commission. 

Contrary  to  this  expectation,  the  river,  instead  of  rising,  remained  at  a  stage  of 
between  10  and  11  feet,  the  only  effect  of  the  upper  Ohio  River  rise  apparently  being 
to  check  the  fall,  and  about  December  3  it  began  to  faM  very  rapidly  and  by  Decem- 
ber 20  had  fallen  9.1  feet,  an  average  of  slightly  over  6  inches  per  day.  This  very 
rapid  and  unexpected  fall  produced  unexpected  conditions  and  made  necessary,  in 
Older  to  maintain  fuller  the  project,  a  larger  amount  of  dredging  than  we  were  able 
to  do  in  the  available  time,  and  during  a  period  of  possibly  ten  days  or  two  weeks  a 
channel  9  feet  in  depth  was  not  main&iined.  This  failure  to  maintain  the  channel 
as  contemplated  was  not  due  to  any  lack  of  capacity  of  the  dredges  to  perfonn  the 
necessary  work.  It  was  due  to  an  error  in  judgment  in  retiring  the  dredges  from 
the  field' and  to  a  shortage  of  coal,  which  prevented  full  use  of  such  dredges  as  were 
available.  That  we  were  not  alone  in  our  prediction  of  the  probable  stage  of  the 
river  is  evidenced  by  the  fact  that  the  Consolidated  Coal  Company  started  two  large 
tows  of  coal  from  Evansville  on  the  crest  of  this  rise  and  l)oth  were  grounded  a  short 
distance  above  Paducah. 

The  shortage  of  coal  was  caused,  first,  by  the  same  error  in  predicting  the  probable 
amount  of  dredging  that  would  be  required,  and  second,  that  we  lost,  by  accident, 
practically  two  loaded  barges  just  at  the  time  when  the  coal  was  most  urgently 
needed. 
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In  spite  of  the  fact  that  the  channel  was  not  fully  maJntained,  as  mentioned  above 
I  know  of  no  steamboats  which  were  aground  when  in  the  channel,  due  to  the  depti 
of  water.  The  weather  at  this  time  was  particularly  severe,  and  nav^tion  wa 
practically  suspended  on  this  account. 

The  following  is  a  description  of  the  work  done  by  the  dredged  and  at  each  locality 

*  Dredge  Beta. — This  dredge  was  not  in  commission  on  work  under  the  direction  o 

this  omce  during  the  year. 

Dredge  Gamma. — This  dredge  was  not  placed  in  commission  during  the  season. 

Dredge  Delta. — This  dredge,  in  tow  of  the  steamer  Wyiwkat  left  the  fleet  at  nooi 

August  27,  1903,  for  Peters  Crossing  (270),  arriving  there  at  6.30  p.  m.  of  the  buxh 

day.    This  croasing  at  this  time  showed  the  shoalest  water  below  Cairo,  there  bein( 

not  over  9}  feet  in  the  channel,  and  surveys  showing  that  the  bottom  was  4  feet  am 

over  above  standard  low  water  for  a  distance  of  one-half  mile  up  and  down  strean 

and  for  the  full  width  of  the  river.    The  stage  at  this  time  was  about  14  feet  abov< 

standard  low  water. 

Dredging  was  commenced  at  6.40  a.  m.,  August  30,  and  continued  until  4.25  p.  m 

'  of  the  same  day,  when  it  was  found  that  one  of  the  edge  plates  of  the  main  sand-pum] 

runner  was  broken.    This  was  replaced  by  a  new  one  and  dredging  was  resumed  ai 

5.25  a.  m.,  August  31.    Work  contmued,  with  only  slight  interruptions  due  to  adjust 

ing  main  engines,  cleaning  suction  pipe  of  drift,  etc.,  until  September  6,  when  alxMl 

six  hours  were  lost  on  account  of  the  blowing  out  of  a  steam  jomt,  which  necseasitatec 

cooling  down  the  boilers.    A  further  interruption  of  about  eight  hours  occurred  on  tb 

8th,  owing  to  the  steam  valve  in  the  high-pressure  cylinder  of  the  main  engine  becom 

ing  loose.    Dredging  was  discontinued  on  the  9th.    Surveys  of  September  5  show  ii 

a  very  striking  manner  the  effective  work  of  the  dredge.     A  channel  from  7  to  9  fee 

greater  in  depth  than  existed  when  dredging  was  commenced  was  shoMm  along  th< 

axis  of  the  cut. 

Dredging  was  resumed  at  the  same  point  on  September  28,  and  on  this  day,  as  welJ 
as  the  next,  was  done  during  daylight  watch  only,  on  account  of  scarcity  of  labor. 
On  the  30th  work  was  begun  with  a  double  crew.  A  survey  made  just  before  dredgiii| 
was  begtm  the  second  time  shows  the  cut  previously  made  to  be  m  good  condition  ai 
a  whole.  The  bar  as  a  whole  also  remained  in  about  the  same  condition  as  befon 
the  rise  which  had  taken  place  between  the  times  dredging  was  done.  Dredging  ws 
continued  without  interruption  and  with  a  loss  of  time  of  only  fifteen  minutes,  unti] 
the  completion  of  the  work  contemplated,  at  10.30  a.  m.,  October  5.  The  results  wen 
most  satisfactory.  There  was  a  good,  straight  steamboat  channel  not  less  than  16  feet  in 
depth  and  of  ample  width,  while  over  the  bar  outside  of  the  cut  there  was  only  9  feet 
At  this  time  the  stage  at  Memphis  was  still  about  9  feet  above  standard  low  water. 
No  further  dredging  was  done  at  this  point  during  the  season,  and  the  channel  con- 
tinued to  improve  steadily,  and  even  during  the  extreme  low  water  in  December  there 
was  not  less  than  8  feet  over  the  bar,  and  this  at  a  single  point  only,  just  at  the  head 
of  the  dredged  cut.  At  the  time  the  last  examination  was  made,  wnich  was  at  a  stage 
of  about  4  feet  al>ove  standard  low  water,  there  was  not  less  than  12  feet  in  the  chan- 
nel, while  near  the  lower  end  of  the  cut  there  was  at  least  24  feet  of  water. 

The  dredge,  in  tow  of  the  steamer  Wynoka^  left  Peters  Crossing,  upstream,  at 
2.30  p.  m.,  October  5,  arriving  at  the  head  of  Presidents  Island  (234)  October  8, 
where  dredging  was  commenced  on  the  same  day  and  continued,  with  slight  delays 
for  cleaning  suction  and  repairing  hauling  cables,  until  October  14,  when  dredging 
was  suspended,  owing  to  a  rising  nver.  The  dredging  done  at  this  point,  as  has  been 
the  case  in  previous  years,  was  a  most  difficult  and  expensive  operation,  due  to  the 
material  encountered.  The  obstructing  bar  seems  to  be  composed  of  a  ver]^  coarse 
gravel.  It  is  extremely  difficult  to  move  with  a  hydraulic  dredge  and  is  particularly 
severe  on  the  pump  anH  all  of  the  machinery. 

The  dredge  lay  at  the  bank  until  November  4,  when  dredging  was  resumed  at  the 
same  bar  at  2.45  p.  m.    Owin^  to  the  difficulty  in  dredging  this  gravel  and  to  certain 
indications  that  tne  channel  might  be  maintained  lower  down  over  the  reef,  the  second 
'  dredging  was  done  somewhat  mrther  downstream  and  less  gravel  was  encountered. 

Work  was  continued,  with  slight  interruptions  for  cleaning  me  suction  and  repairing 
«j  broken  hauling  cables,  until  November  11,  when  a  piston  rod  of  the  port  jet  pump 

1 1  was  broken.    This  was  repaired  the  next  day.    Dredging  was  not  suspended  auring 

I!  the  interval,  but  progress  was  somewhat  slower,  as  the  jet  pump  could  not  be  ope^ 

|<  ated.    November  14  it  was  found  that  the  packing  rings  on  the  nigh-pressure  piston 

'  of  the  main  engine  was  broken.    These  were  replaced  with  new  ones.     At  the  aaroe 

time  new  edge  platen  for  the  runner  of  the  main  pump  were  put  in  place.     As  a  con- 
siderable amount  of  time  had  been  lost,  due  to  the  breaking  ol  the  port  hauling  cable, 
it  was  replaced  with  one  taken  from  the  dredge  Zeta.    The  work  at  this  bar  wascom- 
'  pleted  at  noon  November  17,  when  15  cuts  had  been  made.    At  this  time  there  wtf 
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a  good  16-foot  steamboat  channel  aboat  250  feet  in  width,  and  the  dredge  was  taken 
to  the  fleet.    The  channel  at  this  time  was  well  defined. 

The  dredge  again  left  the  fleet,  in  tow  of  the  steamers  Wynoka  and  Choctaw^  at  7.15 
a.  m.,  December  14,  and  arrived  at  Random  Shot  Crossing  (192)  at  9.45  a.  m.,  Decem- 
ber 15.  Dredging  was  begun  at  2.15  p.  m.  of  the  same  day  and  continued  without 
serious  delay  until  6  a.  m.  of  the  18tn,  when  the  work  was  completed.  There  was 
then  a  good  12-foot  steamboat  channel  not  less  than  250  feet  in  width.  The  work 
done  at  this  crossing  presents  one  of  the  best  examples  of  quick'  and  efficient  dredg- 
ing of  any  done  during  the  season.  The  time  properly  chargeable  to  dredging  opera- 
tions at  this  bar  was  sixty-eight  hours,  dividea  as  follows: 

Hours. 

Placing  plant 4J 

Chan^ngcuts 3J 

Bepairing 1 

Dredging 59 

During  this  time  six  cuts  were  made,  having  a'  total  length  of  4,440  feet  and  an 
average  depth  of  8  feet.  The  least  depth  over  the  bar  where  the  dredging  was  done 
was  not  over  5}  feet,  although  there  was  a  possible  channel  of  about  7  feet  over  the 
bar  before  dredging. 

Tow  was  made  up  and  the  dredge  started  upstream  at  3.45  p.  m.,  December  18, 
arriving  at  the  head  of  Island  21  (131)  on  the  21st.  Dredging  was  b^un  at  12.20 
p.  m.,  December  22,  and  continued  without  serious  interruption  until  7  a.  m.  of  the 
24th.  At  this  time  six  cuts  had  been  completed  and  there  was  a  good  12-foot  chan- 
nel over  the  crossing. 

The  dredge  left,  upstream,  at  10.40  a.  m.,  December  24,  and  owing  to  delays  on 
account  of  severe  weather  and  repairs  necessary  to  the  steamboats,  she  did  not  reach 
Damell's  bar  (81)  until  2.45  j).  m.,  December  27.  Dredging  was  begun  at  4.20  a.  m. 
of  the  28th  and  continued,  with  slight  interruptions  only ,  until  12.40  a.  m.  of  the  29th, 
when  three  cuts  had  been  completed.  The  river  was  then  rising  rapidly,  and  as 
notice  had  been  received  that  two  coal  tows  desired  to  pass  down,  dredging  was  dis- 
continued.   There  was  then  13  feet  over  the  crossing: 

The  dredge  left,  downstream,  at  7.20  a.  m.  of  the  same  day,  and  tied  up  at  Peacocks 
Landing  at  8.40  a.  m.,  to  allow  two  tows  of  coal  to  pass.  Sne arrived  at  Joe  Eckles's 
bar  (93)  at  1.40  p.  m.,  but  owing  to  severe  weather  dredging  was  not  begun  until  1.10 
p.  m.,  December  30.  Work  continued  until  11  p.  m.  of  the  same  day,  when  four 
cots  had  been  made,  and  as  there  was  15  feet  in  the  channel,  dredging  was  discon- 
tinued and  the  dre<^  was  retired  to  the  fleet  at  West  Memphis,  where  she  arrived 
December  31  and  was  laid  up. 

Dredge  Epsilon, — ^This  dredge,  in  tow  of  the  steamer  Leotaf  left  the  fleet  on  the 
morning  of  September  9  and  reached  Luxora,  Ark.  (162),  on  the  morning  of  the 
10th.  Owing  to  the  stage  of  the  river,  dreddng  was  not  begun  until  8.20  p.  m.  of 
the  13th,  and  was  continued  without  serious  delay  until  9.45  a.  m.  of  the  15th,  when 
17  short  cuts  had  been  made.  There  was  then  a  good  16-foot  channel  over  the  bar, 
and  as  the  river  was  rising,  the  dredge  went  to  the  bank  to  await  a  lower  stage.  No 
farther  dredging  was  done  on  this  bar  during  the  season.  Later  in  the  season  the 
channel  went  down  the  shore  by  New  Haven. 

On  September  29  the  dredge  was  moved  to  Last  Chance  (166) .  Dredging  was  begun 
the  same  dav  and  continued  with  very  little  delay  until  2.20  p.  m.,  October  2,  when 
it  was  completed.  Twentv-three  cuts  were  made  and  there  was  a  wide  17-foot  chan- 
nel at  that  time.  No  further  work  was  done  at  this  point  during  the  season.  The 
channel  remained  in  the  dredged  cut,  and  there  was  not  less  than  10  feet  during  the 
season. 

The  dredge  left  Last  Chance  Crossing  October  2,  arriving  at  Gold  Dust  Crossing 
(158)  at  10  a.  m.  of  the  3d.  Dredging  was  begun  at  2  p.  m.  of  the  same  day  and  con- 
tinned  until  7.10  a.  m.  of  the  6th,  when  the  work  was  completed.  Fifteen  cuts  were 
made  and  only  one-half  hour  was  lost  for  repairs.  There  was  at  the  time  a  16-foot 
channel  over  the  bar,  but  owing  to  the  high  stage  it  was  not  as  well  deflned  as  was 
desirable,  and  additional  dredging  was  required  later  in  the  season. 

The  dredge  went  to  the  bank  to  await  a  lower  stage  of  the  river,  and  on  October 
22  was  put  out  of  commission  for  the  season. 

Dredge  Zeta. — This  dredge  and  outfit,  in  tow  of  the  steamer  NokomU,  left  the  fleet 
at  noon  August  14  and  reached  Joe  Eckles  bar  (93)  on  the  evening  of  the  18th. 
Dredging  was  b^;nn  on  the  19th  and  continued  until  the  evening  of  the  20th,  when 
operations  were  suspended  on  account  of  the  desertion  of  all  the  firemen.  As  there 
was  a  16-foot  channel  the  dredge  was  permitted  to  remain  at  the  bank  until  the  29th, 
when  dredging  was  resumed  at  7.45  p.  m.  and  continued  until  5.45  a.  m.  September 
2,  when  the  work  was  completed.    Seventeen  cuts  were  made  and  there  was  17  feet 
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in  the  channel.  The  dredge  waa  dropped  down  ahout  one-half  mile,  to  the  lower 
end  of  the  same  bar,  where  there  was  a  nhort  reef,  and  four  cuts  were  made  the  same 
day;  the  dredge  then  went  to  the  bank  to  await  a  lower  stage. 

September  15  the  dredge  was  moved  to  Cherokee  Landing  (90),  where  she  lay  until 
the  29th,  when  dredging  waH  begun,  with  a  daylight  crew  only.  The  work  waacom- 
pleteil  October  1,  after  making  10  cuts.  There  was  then  16J  feet  of  water  in  the 
channel,  and  no  further  work  was  done  at  this  crossing  during  the  year,  and  there 
was  at  no  time  less  than  8  feet  over  the  bar. 

After  cleaning  Iwilers  the  dredge  went  to  the  lower  part  of  Joe  Eckles  bar,  and 
began  dredging  at  1.15  p.  m.  October  2  and  continued  without  interruption  until  4 
p.  m.  Octol^r  8,  when  9  cuts  had  b€«n  completed,  having  a  total  length  of  5,600  feet 
There  was  then  a  good  17-foot  channel  over  the  bar,  and  no  further  dredging  was 
done  over  this  iiart  of  the  bar  during  the  season,  and  at  no  time  during  the  season 
was  there  lass  than  9  feet  over  it,  though  the  upper  and  first  part  dredged  was  after- 
wards dredge<l  by  the  Delia. 

The  dredge  remained  at  the  bank,  awaiting  a  lower  stage,  until  October  10,  when 
it  was  moved  to  Hathaway  (103),  where  dredging  was  begun  at  7.20  a.  m.  October 
11  and  continued,  working  daylight  watch  only  ( n  account  of  scarcity  of  labor,  until 
1.20  p.  m.  October  14.  Sixteen  cuts  were  made  and  there  was  then  a^;ood  16-foot 
channel  over  the  crossing.  The  dredge  remained  at  the  l)ank,  awaitmg  a  lower 
stage,  until  Octolwr  22,  wlam  she  was  sent  to  the  fleet  and  put  out  of  commiasion 
October  23.  Only  about  one  and  one-half  hours'  time  was  lost  by  this  dredge  during 
the  season  on  account  of  repairs. 

Dredge  Iota.— This  dredge,  under  her  own  steam,  left  the  fleet  August  6  and  arrived 
at  the  head  of  Deans  Island  (197)  on  the  7th,  where  she  waited  three  days  for  a 
barge  of  coal,  which  was  delivered  by  the  Nokomls  on  the  10th.  She  left  upstream 
on  the  morning  of  the  11th,  with  10  pontons,  a  pile-driver,  and  coal  barge,  and  with 
this  tow  she  was  unable  to  make  much  over  a  mile  an  hour.  She  arrived  at  Bixbys 
towhead  (83)  August  17,  having  been  assisted  from  Gayoso  by  the  steamer  Xeoto. 
Dredging  was  begun  on  the  19th  and  continued  in  daylight  only,  on  account  of  scarcitT 
of  labor.  Six  cuts  were  complett^d  by  the  20th,  and  dredging  was  suspended  until 
the  morning  of  the  23d,  when  it  wasVesumed.  On  this  day  five  hours  were  lost  by 
the  fouling  of  the  swivel  elbow  in  the  discharge  j)ii>e  at  the  stern  of  the  dredge. 
Dredging  was  suspended  on  the  2oth,  owing  to  a  risingriver,  and  the  dredge  remaint*d 
at  the  bank  until  September  2,  when  dredging  was  resumed  and  continued  during 
daylight  watclu  s  until  the  4th,  when  work  was  again  suspended  on  account  of  the 
high  stage.  Thc^  dredge  \&y  at  the  bank  until  September  29,  when  dredging  was 
resumed  and  continued  until  Octol>er  2,  when  ten  and  one-half  hours  were  lost  in 
again  repairing  the  reversed  elbow  in  the  discharge  pipe.  Dredging  waa  completed 
on  the  4th  ana  the  dredge  again  went  to  the  bank  to  await  a  lower  stage.  At  tliis 
time  there  was  14  feet  in  the  channel. 

On  Octol)er  22  the  dredge  went  to  Caruthersville,  Mo.,  for  a  barge  of  coal,  then 
went  to  New  Madrid  (70),  arriving  on  the  26th.  Dredging  was  begun  on  the  28th 
and  continued  until  November  3,  when  the  entire  day  was  consumed  in  making 
repairs  to  a  broken  frame  of  the  jet  pump.  At  this  time  an  examination  showea 
that  an  18-foot  channel  had  developed  luUy  IJ  miles  above  the  channel  being 
dredged,  and  further  work  was  abandoned  as  being  unnecessary. 

November  4,  while  getting  under  way,  a  joint  in  the  main  steam  pipe  blew  out, 
and  during  the  excitement  which  ensued  the  spud  was  dropped  and  broken  off. 

The  dredge  reached  Hathaway  Crossing  (103)  November  5,  but  owing  to  difficulty 
in  placing  the  plant  by  means  of  anchors,  dredging  waa  not  b^^^n  until  the  7th. 
Work  continued,  with  slight  interruptions,  until  the  14th,  and  on  the  19th  she  w«8 
put  out  of  commiasion.  This  dredge  worked  only  during  daylight  watches  daring 
the  entire  season,  owing  to  scarcity  of  labor. 

The  dredge  was  a^din  placed  in  commission  December  13,  by  onler  of  the  officer 
in  charge,  and  held  in  readiness  for  work  until  January  3,  1904,  but  was  not  able  to 
leave  the  fleet  on  account  of  a  shortage  of  coal. 

Dredge  Kappa.— This  dredge,  under  her  own  steam  and  towing  her  own  pontons 
only,  left  the  fleet  on  the  morning  of  August  19,  arriving  at  the  liwui  of  Island  21 
(131 )  on  the  22d.    At  this  time  there  was  not  less  than  17  feet  in  the  channel  at  thia 

B)int,  and  on  the  25th  she  left  Island  21  and  arrived  at  Hathaway  (103)  on  the 26th. 
redging  was  begun  at  12.45  p.  m..  August  27,  and  continued,  during  daylight  only, 
until  the  30th,  when  dredging  was  completed,  and  she  went  to  the  l>aiik  to  await  a 
lower  stage.     At  this  time  there  was  a  good  16-foot  channel  down  the  dredged  cut 

September  6  the  dredge  was  moved  to  the  foot  of  Island  21  (131 ).  Dredging  wafl 
commenced  at  8.15  a.  m.  on  the  10th,  and  at  6  p.  m.  of  the  same  day  the  starboard 
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ptxmpiDff  engine  was  completely  wrecked,  owing  to  the  breaking  of  the  connecting 
rod.  The  dredjje  was  sent  to  the  fleet  and  put  out  of  commission  on  the  13th.  The 
endne  was  repaired  and  the  dredge  again  put  in  commission  December  13. 

Dredging  was  begun  about  noon,  December  14,  at  Presidents  Island  (234)  and  con- 
tinued until  the  17th,  when  most  of  the  day  and  part  of  the  18th  was  engaged  in 
polling  the  steamer  Delta  off  the  bar.  This  boat  was  grounded  through  no  lack  of 
water  m  the  channel,  as  she  was  several  hundred  yards  out  of  her  proper  course 
when  she  grounded.  Dredging  was  continued  until  December  19,  when  it  was  neces- 
sary to  suspend  operations,  as  they  were  out  of  coal.  Just  as  the  dredge  was  about 
to  move  out  of  the  channel  a  severe  storm  struck  her,  and  before  she  could  gather 
headway  she  was  grounded  at  the  stem.  The  drawbars  connecting  the  discharge 
^pe  to  the  stem  of  the  dredge  were  broken.  A  barge  of  coal  was  procure  on  the 
20th,  and  dredging  was  resume<l  at  4.45  p.  m.  of  the  21st.  At  5.30  p.  m.  the  steamer 
Jame»  Lee  needlessly  ran  into  the  coal  barge  and  sunk  it.  As  no  more  coal  was 
available,  the  dredge  was  sent  to  the  fleet  and  laid  up.  The  work  done  at  this  cross- 
ing by  this  dredge  resulted  in  a  considerable  improvement,  and  had  she  not  been 
delayed  by  steamboats  and  shortage  of  coal  the  full  channel  depth  could  have  been 
maintained.    The  least  depth  was  7}  feet  for  about  a  week. 

Dredge  Henry  Flad. — ^This  dredge  left  the  fleet  August  26  and  went  to  the  wharf 
at  Memphis  (230),  where  she  was  engaged  in  cutting  off  the  lower  end  of  a  bar 
which  had  formed  in  front  of  the  wharf  Dredging  was  continued,  with  numerous 
delays  caused  by  the  location  and  character  of  the  work,  until* September  5,  when  it 
was  successfully  completed,  and  there  was  not  less  than  18  feet  of  water  along  the 
wharf  front. 

The  dredge  lay  at  the  bank  until  the  morning  of  September  28,  when  she  left 
upstream,  arriving  at  the  foot  of  Island  21  (131)  about  noon,  October  1.  Dredging 
was  begun  at  10.3o  a.  m.,  October  2,  and  completed  at  noon,  October  4.  The  resulte 
obtained  were  quite  satisfactory,  as  there  was  a  well-defined  channel  18  feet  in 
depth,  and  this  remained  the  channel  until  the  low  stage  in  December. 

The  dredge  went  to  the  head  of  Island  21  October  5  and  waited  for  a  lower  stage 
until  the  9th,  when  dredging  was  be^n  with  a  single  crew.  The  work  was  com- 
pleted on  the  14th  and  the  dredge  agam  went  to  the  bank  to  await  a  lower  stage,  as 
there  was  then  a  good  17-foot  channel. 

The  dredge  went  to  Bixby's  towhead  (83),  arriving  October  26.  Dredging  was 
begun  on  the  28th  and  continued  without  serious  interruption  until  the  31st,  when 
one  day  was  lost  in  repairing  broken  condenser  valves  and  cleaning  boilers.  Dre<lg- 
inf  was  resumed  at  7  a.  m.  November  2  and  continued  until  November  6,  when 
boilere  were  again  cleaned.  Dredging  was  resumed  November  8  and  was  completed 
on  the  10th.  There  was  then  a  well-defined  channel  15  feet  in  depth.  Dredging 
was  resumed  at  the  same  point  November  22  and  continued  without  interruption 
until  the  24th.  There  was  then  a  good  15- foot  channel  and  no  further  dredging  was 
done  at  this  point    The  least  water  during  the  season  was  8|  feet. 

The  dredge  moved  to  Hathaway  Crossing  (103)  November  24  and  began  dredging 
on  the  26th,  completing  it  on  the  26th.  There  was  then  a  good  15-foot  steamboat 
channel  and  no  further  dredging  was  done  at  this  point.  The  least  depth  reachetl 
on  this  croesine  during  the  season  was  9  feet.  The  dredge  was  sent  to  the  fleet, 
arriving  there  November  28. 

She  again  left  the  fleet  upstream  December  11,  assisted  by  the  steamer  Wynoka. 
On  the  13th  the  coal  bar^  in  tow,  containing  about  13,000  bushels  of  coal,  struck  a 
snag  near  Craigheads  Point  and  was  sunk.  The  dredge  proceeded  to  New  Haven, 
bat,  on  account  of  lack  of  coal,  was  not  able  to  do  any  dredging  until  the  18th.  Work 
was  continued,  with  numerous  delays  due  to  very  stormy  weather,  until  December  20, 
when  work  was  discontinued,  and  the  dredge  moved  to  Gold  Dust  Crossing  (158), 
where  she  ran  aground.  She  was  released  by  aid  of  the  steamer  Search  on  the  2l8t 
and  b^gan  dred^ng  at  9  p.  m.  of  the  same  day.  Work  continued  without  serious 
intermption  until  the  23a,  when  it  was  completed,  and  there  was  a  good  12- foot 
channel  over  the  crossing. 

The  dredge  left  upstream  at  12.30  p.  m.  December  23  and  reached  the  foot  of 
Island  21  on  the  24th,  and  began  dredging  at  1.40  p.  m.  of  the  same  day.  Dredging 
^raa  continued  until  3.30  p.  m.  of  the  25th,  when  the  starboard  boiler  was  bagged. 
This  was  repaired  on  the  28th,  and  as  the  river  was  rising  and  there  was  12  feet  in 
the  crossing,  the  dredge  was  taken  to  New  Haven  December  29.  Dredging  began  on 
the  same  day  and  continued  until  the  3l8t,  when  she  was  taken  to  the  fleet  and  laid 
Dp.    There  was  then  13}  feet  in  the  crossing. 
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SURVEYS. 

Three  survey  parties  were  put  into  the  field  in  connection  with  dredgring  operations, 
as  has  been  the  custom  for  several  years.  One  party  covered  that  portion  of  the  river 
between  New  Madrid  (70)  and  Cottonwood  Point  (123),  the  second  from  Cottonwood 
Point  to  Island  34  (178),  and  the  third  covered  the  river  between  Memphis  (230)  and 
Ashley  Point  (274).  Mfty-five  surveys  of  troublesome  bars  were  made  during  the 
season. 

INSPECTION. 

The  steamer  Search  was  used  during  the  season  as  an  inspection  boat,  and  the  office 
of  the  superintendent  of  dredging  operations  was  maintained  on  her  during  the  dredg- 
ing season.  The  boat  was  constantly  patrolling  the  river  with  a  double  crew  for  the 
purpose  of  not  only  keeping  the  superintendent  fully  informed  of  the  condition  <A 
the  river,  but  to  also  exercise  ^neral  supervision  over  the  operations  of  the  dredges 
and  survey  parties.  AH  supplies  for  the  field  parties  were  carried  from  Memphis  on 
this  boat. 

The  expense  charged  to  "Inspection"  on  the  table  showing  distribution  of  expend- 
itures includes  all  the  cost  of  administration,  clerical  expenses,  including  salaries, 
as  well  as  the  cost  of  operating  the  boat. 

The  steamer  Patrol  was  used  for  one  round  trip  from  Memphis  to  Point  Pleasant 

R<3und  trips  as  follo^^-s  were  made  from  Memphis  to— 

Cairo 1 

Medleys 1 

New  Madrid 5 

Darnells  Point 14 

Hathaway 3 

CarutheuBville 1 

Gold  Dust 2 

Peters  Crossing 10 

Graves  Bayou 1 

Choctaw  Bend 1 

Greenville 1 

Total 40 

A  table  is  appended  showing  channel  depths  as  observed  on  these  various  tripe. 
The  following  tables  are  also  submitted:  Distribution  of  expenditures  for  the  entire 
year;  distribution  of  time  of  dredges  during  low-water  season. 
Respectfully  submitted. 

F.  B.  Maltby. 

Assistant  Engineer^ 
Superintendent  of  Dredging  Operations, 
Oapt.  Wm.  B.  Ladub, 

Corps  of  Engineers,  U.  S.  Army, 

Secretary  Mississippi  River  Commission. 
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Appbndix  1  D. 

RKPORT  OF  ASSISTANT  ENGINEER  F.  B.  MALTBY   ON  EFFICIENCY  TESTS  OF  HYDRAULIC 
DREDGES,  SUPPLEMENTAL  TO  REPORT  OF  1903. 

Memphis,  Tenn.,  AprU  f7, 19Q4. 
Captain:  My  last  annual  report  was  accompanied  by  a  special  report  covering 
certain  tests  of  the  efficiency  of  the  machinery  on  the  dred^tes  under  consideration. 
Since  that  time  some  additional  tests  have  been  made,  the  results  of  which  are  sub- 
mitted, as  follows: 

EFFICIENCIES   OF  A  CENTRIFUGAL   PUMP   HAVING   A    RUNNER    WITH  A   VARYING    NUMBER 

OF  BLADES. 

The  main  sand  pump  on  the  dredge  Zeta^  when  tested  in  1902,  had  a  runner  with 
five  blades.  To  determine  the  effect  of  the  number  of  blades,  tests  were  made  on 
May  22,  1903,  with  a  runner  having  seven  blades,  and  on  July  21  with  one  having 
three  blades. 

The  outside  diameter  at  the  tip,  the  diameter  at  the  inside  shoulder  of  the  blades, 
and  the  degree  of  curvature  of  the  face  of  the  blades,  as  well  as  the  amount  of 
clearance  between  the  runner  and  pump  casing,  were  practically  the  same  in  each 
case;  conditions  of  operation  were  as  nearly  the  same  during  each  test  as  it  was 
practicable  to  make  them.  The  instruments  used  and  methods  employed  in  making 
observations  were  the  same  as  described  in  my  previous  report. 

A  table  of  data  and  results  is  submitted  herewith. 

In  the  mean  results  for  each  runner  it  will  be  noted  that  certain  observations  have 
been  omitted.  This  was  done  not  through  any  lack  of  confidence  in  the  accuracy  of 
results,  but  because  they  covered  speeds  widely  different  from  those  observed  with 
the  other  runners. 

The  mean  efficiencies  of  engine  and  pump  with  runners  having  three,  five,  and 
seven  blades  are  71.6,  72.1,  and  73.1  per  cent,  respectively,  a  total  difference  of  only 
about  1}  per  cent. 

From  tnese  results  it  appears  that,  considering  mechanical  efficiency  only,  the 
number  of  blades  has  very  little  effect. 

The  capacity  or  total  amount  of  work  done  with  the  different  runners  varies  to  a 
greater  extent,  being  231,475  foot-pounds  per  second  with  three  blades,  282,589  and 
288,518  with  five  and  seven  blades,  respectively,  or  the  runner  with  live  blades  did 
22  per  cent  and  the  one  with  seven  blades  did  24  per  cent  more  work  than  the  three- 
blaided  runner. 

On  October  23,  1903,  capacity  and  efficiency  tests  of  one  of  the  centrifugal  sand 
pumps  on  the  Beta  were  made,  and  on  the  24th  a  test  of  two  of  her  boilers  was  made; 
and  on  October  28  tests  were  made  with  the  pump  on  the  /oto,  the  runner  of  which 
had  been  converted  into  one  of  the  inclosed  type,  but  othewise  remaining  the  same 
since  the  tests  were  made  in  1902. 

Certain  errors  were  discovered  in  the  table  of  results  with  the  Iota' 8  pump  in  1902, 
and  a  table  is  submitted  herewith  showing  data  and  results  with  the  Beta's  pump 
and  with^the  one  on  the  Iota  with  an  open  and  shrouded  runner. 

The  Beta* 8  efficiency  at  ordinary  speeds  of  operation  is  only  about  55  per  cent,  not 
quite  as  good  as  the  Delta,  I  know  of  no  reason  for  this  except  that  it  is  due  to  the 
type  of  pump.  The  clearance  between  the  runner  and  the  casing  is  slightly  more 
than  on  some  of  the  other  pumps,  but  I  do  not  believe  that  it  is  enough  more  to 
account  for  all  the  differences  in  efficiency. 

The  table  also  shows  the  additional  efficiency,  and  especially  the  capacity,  obtained 
by  putting  the  shrouded  runner  on  the  Iota,  The  efficiency  of  the  engine  and  pump 
at  168  revolutions  per  minute  is  about  76  per  cent,  which  is  the  highest  efficiency  we 
have  yet  obtained,  and  is  over  10  per  cent  greater  than  that  obtained  with  the  open 
runner.  The  average  amount  of  work  done  is  341,500  foot-pounds  per  second,  as 
against  310,800  with  the  open  runner  at  the  same  speed,  an  increase  of  nearly  10  per 
cent. 

In  this  connection  attention  is  invited  to  the  table,  and  especially  in  reference  to 
the  capacity  of  the  pumps  at  different  speeds.  A  diagram  is  inclosed  showing  graph- 
ically the  work  done  by  each  dred^  in  thousands  of  foot-pounds  per  second  oy  each 
pump  at  varying  peripheral  velocities.  In  every  case  it  will  be  noted  that  the  capa- 
city of  the  pump  increases  to  a  very  marked  decree  to  the  maximum  speed,  with  no 
indication  that  the  speed  for  maximum  capacity  has  been  reached  on  any  pump. 
The  efficiencies  at  varying  speeds  are  also  plotted  on  the  same  sheet  and  show  veiy 
little  difference  at  different  speeds.    Generally  speaking,  the  efficiencies  are  slightly 
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lower  at  the  higher  speeds,  except  on  the  Bda,  where  the  efficiency  seems  to  increase 
^liffhtly  with  the  s]^^.    This  is  true  also  on  the  Iota, 

In  the  whole  series  of  experiments,  leaving  out  only  the  Beta  and  Delta,  whose 
efficiencies  are  so  much  lower  than  the  others  as  to  he  very  marked,  the  whole 
range  of  speed  from  42  to  55  feet  per  second,  or  30  per  cent  increase,  has  heen  fol- 
lowed hy  an  extreme  range  of  efficiency  of  from  ahout  63  per  cent  to  75  per  cent, 
while  the  range  in  capacities  is  over  200  per  cent  of  the  lowest.  Evidently,  then, 
reeardinji  mechanical  efficiency  alone,  speed,  within  reasonable  limits,  makes  very 
little  difference;  but  to  obtain  the  maximum  output  from  the  plant  the  pumps 
should  be  ran  at  as  high  a  speed  as  is  practicable. 

BOILER  TBErrS. 

The  resalts  of  the  boiler  tests  on  the  Beta,  which  has  Heine  water-tube  boilers, 
ehow  an  efficiency  of  9.15  pounds  of  water  evaporated  per  pound  of  combustible,  as 
against  9.34  pounds  with  those  on  the  Ddta,  which  are  ol  the  same  type.  This  differ- 
ence is  so  sinall  that  it  is  believed  that  the  mean  of  9.25  pounds  represents  very  accu- 
rately the  efficiency  of  this  class  of  boilers.  As  pointea  out  in  my  previous  report, 
the  mean  efficiency  of  36  boilers  of  the  Mississippi  River  type  was  9. 1  pounds  of  water 
evaporated  into  dry  steam  from  and  at  212  degrees  per  pound  of  combustible,  and, 
therefore,  for  our  use  certainly  there  is  no  economy  m  the  water-tube  boilers. 
Respectfully  submitted. 

F.  B.  Maltby, 
AmttarU  Engineer,  Superintendent  Dredging  Operations. 
Capt.  Wm.  B.  Labub, 

Corp*  of  Engineers,  U.  S.  A., 

Secretary  Mtssiuippi  River  Qommissicn. 
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MISSISSIPPI   RIVER   COMMISSION.  103 

Appsndix  1  E. 

8PBCIFICATION8  FOR  THB  CONSTRUCTION  OF  8BLF-PROPBLLINO   HYDRAULIC  DRBDOB  B.    M. 
HARBOD  FOR  THB  MI8BIS8IPPI  RIVBR  COMMISSION. 

DETAILBD  SPECIFICATIONS. 

6S.  Z>eMTip(u>n.~This  dredge  is  designed  to  have  a  single  sand-pnmping  outfit, 
and  also  to  be  self-propelling.  The  hull  will  be  of  steel  throughout,  with  gcutrds  ex- 
tending to  the  outside  of  wheelhouses,  and  a  well  or  opening  at  the  bow  in  which 
the  suction  head  is  located.  There  will  be  a  bridge  or  towing  head  across  the  forward 
end  of  well,  and  sheer  legs  will  be  provided  on  each  side  of  the  well  for  handling  and 
setting  the  hydraulic  piles.  The  pumping  machinery  will  consist  of  a  36-inch  cen- 
trifugal pump,  driven  Dy  a  pair  of  horizontal  tandem  compound  engines.  The  sand 
agitator  will  oe  of  the  water  jet  type,  supplied  with  water  at  about  20  pounds  pres- 
sure, from  a  2(>-inch  centrifugal  pump,  driven  by  a  vertical  compound  engine.  The 
feeding  into  cut  will  be  done  by  wire  rope  haulage  and  the  dredge  will  hb  operated 
both  up  and  down  stream,  the  suction  head  being  of  special  construction  for  tnis  pur- 
pose. The  propelling  engines  will  be  of  the  horizontal  cross-compound  type  and  will 
be  coupled  to  the  paadle  wheels  by  spur  gearing  of  about  5  to  1  ratio.  All  en^es, 
as  far  as  practicable,  will  be  condensing,  and  the  condenser  will  be  of  the  ordinary 
marine  surface  type  with  independent  air  and  circulating  pumps.  The  steam  plant 
will  consist  of  nine  Mississippi  Ki  ver  5-flued  boilers,  arranged  in  tiiree  batteries.  The 
dredge  will  be  fitted  with  auxiliary  machinery  for  electric  lighting,  ice  making  and 
refrigeration,  and  with  steam  capstans,  steam-steering  gear,  small  machine  shop,  and 
sundry  steam  pumps;  and  will  be  outfitted  in  accordance  with  the  requirements  of 
the  Board  of  Supervising  Inspectors  of  Steam  Vessels. 

The  pipe  line  will  consist  of  five  sections  of  36-inch  pipe,  each  section  to  be  100 
feet  loi^,  and  to  be  carried  on  two  pontons  and  all  coupled  together  by  means  of  ball 
and  socket  joints. 

6S.  Drawings, — ^The  drawings  furnished  by  the  United  States  are  those  prepared 
in  the  office  of  the  secretair  of  the  Mississippi  River  Commission,  and  are  indexed 
and  catalogued  as  ^f^^,  with  numbers  and  titles  as  follows: 

No.  1,  longitudinal  section;  No.  2,  main-deck  plan;  No.  3,  cabin-deck  plan;  No.  4, 
cross  section  at  engine  room;  No.  5,  cross  section  at  boiler  room;  No.  6,  hull,  plan 
and  section;  No.  7,  details  of  hull;  No.  8,  main  sand  pump;  No.  9,  suction  heads; 
No.  10,  radial  joints;  No.  11,  hoisting  frame  and  pile  derricl^;  No.  12,  cable-hauling 
winches;  No.  13,  hoisting  winch;  No.  14,  steam  spud-lift  and  hydraulic  piles;  No.  15, 
ponton  pipe  line;  No.  16,  end  elevations;  No.  17,  lines  of  hull.  These  drawings  are 
general  m  character  with  the  exception  of  a  few  details  and  sheets  8,  9,  10,  and  15, 
which  are  full  detailed  drawings  of^the  parts  represented.  It  is  the  intention  to  give 
the  contractor  such  freedom  of  design  in  matters  of  detail  as  will  permit  of  the  use  of 
existing  patterns  and  his  ordinary  methods  of  shop  practice,  provided  they  are  suit- 
able for  the  purposes  intended,  that  they  fully  meet  the  spirit  and  intention  of  these 
specifications,  that  they  comply  with  conditions  clearly  defined,  and  have  the  approval 
and  sanction  of  the  engineer  officer  in  charge. 

HULL. 

64,  I>im€n«torw.  ^Length  between  perpendiculars,  210  feet;  beam  molded,  44  feet; 
total  width  over  gruards,  79  feet;  depth  molded,  8  feet  6  inches;  depth  at  center  line, 
9  feet  3  inches;  width  at  bow  molded,  44  feet;  width  at  stem  molded,  34  feet;  length 
of  suction  well,  35  feet;  width  of  well  at  forward  end,  33  feet;  width  of  well  at  after 
end,  22  feet. 

55.  Framing,— The  hull  will  be  framed  transversely  and  will  be  stiffened  by  four 
longitudinal  and  six  transverse  bulkheads.  The  knuckles  will  have  a  radius  of  36 
inches,  modified  at  the  bow  and  stem  as  required  to  suit  the  lines.  The  floors,  from 
27  to  104,  inclusive,  will  be  of  5  by  4  inch  Z-bars,  38  feet  long  in  the  full  body, 
diminishing  toward  the  stem  as  required.  The  frames  will  be  of  4  by  3  by  f  inch 
angle  bar,  overlapping  the  floors  not  less  than  2  feet.  Forward  of  27  the  frames  in 
the  wings  ynW  be  of  tne  same  scantling,  will  butt  on  the  center  line  and  be  secured 
by  reverse  clips  of  3  by  3  bjr  4  inch  angles  about  3  feet  long.  The  rake  forward  of 
27  will  be  framed  longitudinally  with  4  by  3  by  f  inch  angles  and  f-inch  gusset 
plates  where  they  can  be  applied  without  mterfeiing  with  the  radial  joints.  The 
irame  spacing  will  be  24  incnes  throughout. 

56.  Deck  beams. — All  deck  beams  will  be  of  5  by  I  inch  Z-bars,  spaced  one  to 
each  frame  except  where  otherwise  indicated  on  the  drawing.    Each  oeam  will  be 
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attached  to  ita  frame  by  i^^-inch  ^9»et  i)late8  18  by  20  inches,  except  where  extra 
stiffening  is  required,  when  they  will  be  j  inch  in  thickness,  flanged  on  the  free  edge, 
and  of  the  size  indicated  on  the' drawings. 

57.  Transverse  bulkheads. — ^These  will  be  located  on  frames  19,  32,  47,  64,  75,  and 
88,  respectively.  They  will  be  framed  with  single  4  by  3  by  4  inch  angles  at  bot- 
tom and  sides,  and  with  doable  3  by  8  by  {  inch  angles  at  top.  The  bolkhesdg 
will  be  of  10.2  pound  plate  with  double  riveted  lap  joints  and  stinened  with  verticsl 
bars  of  3  by  3  by  A  inch  angles,  spaced  and  arranged  as  shown  on  the  drawings- 
All  transverse  bulkheads  must  be  made  water-tight,  and  where  bulkheads  are  pe^ 
forated  for  pipes  or  other  connections,  suitable  flanges  or  packing  boxes  must  be  pro- 
vided to  insure  the  water-tightness  of  the  bulkheads  at  all  such  places. 

58,  LonffUudincU  bulkheads  and  trusses, — ^The  side  plating  of  well  will  be  continued 
to  bulkhead  32,  where  it  will  join  the  outboard  longitudinal  bulkheads  which  extend 
aft  to  the  transom.  These  bulkheads  will  be  of  12.75  pound  plate  as  far  aft  as  bulk- 
head 88;  the  remainder  will  be  of  10.2  pound  plate.  These  bulkheads  will  have 
double  3  by  3  by  i  inch  angles  both  top  and  bottom,  and  will  be  riveted  to  every 
floor  and  deck  beam  at  each  crossing;  in  addition  to  which  fastening  there  will  be  i 
clip  of  3  by  3  by  I  inch  angle  also  riveted  to  every  floor  and  deck  heam.  The  lon- 
gitudinal bulkheads  will  be  connected  to  the  transverse  bulkheads  by  double  3  by  3 
by  f  inch  angles  and  also  by  horizontal  gussets  of  ^^-inch  plate  with  3  by  3  by  i 
inch  angle  clips.  The  bulkheads  will  be  stiffened  with  vertical  bars  of  3  by  3  by 
^  inch  angles,  spaced  and  arranged  as  shown  on  the  drawings  or  as  special  require- 
ments of  construction  may  require.  The  inboard  longitudinal  bulkheads,  or  trawes 
will  be  full  plated  between  end  of  well  and  bulkhead  47,  the  remaining  part  bdng 
of  latticed  construction.  The  forward  ends  will  be  built  of  the  same  scantling  and 
in  substantially  the  same  manner  as  described  above  for  the  outboard  bulkheads, 
but  subject  to  special  treatment  for  engine  foundations  or  other  interferences.  The 
after  or  latticed  parts  will  be  worked  in  between  the  transverse  bulkheads,  and  k\\\ 
be  attached  thereto  by  both  vertical  and  horizontal  gussets  and  clips  similar  to  thof>e 
described  for  the  bulkheads.  The  top  and  bottom  chords  will  consist  of  two  3  by  3 
by  { inch  angle  bars  and  a  A-inch  plate  11  inches  wide,  and  the  lattice  bars  will 
be  of  3  by  3  oy  A  i^^c^  angles,  made  in  double  panels,  with  three  rivets  in  each 
landing  and  rivet^  together  at  the  crossings  with  a  A-inch  filling  washer  between. 

From  frame  27  to  biilkhead  88,  intercostal  Z-bars  will  be  fitted  between  the  longi- 
tudinal bulkheads  and  the  skin  and  deck  plating.  These  intercoetals  will  be  17 
inches  long,  of  the  same  scantling  as  the  floor  and  deck  beams,  and  secured  by  fonr 
rivets  in  each  flange.  Forward  of  27  these  intercostals  will  be  continued  under  the 
deck  to  the  well,  and  aft  of  88  they  will  be  placed  where  required  for  the  proper 
strengthening  of  the  deck  to  support  the  machinery. 

69.  Gunuxues. — ^The  gunwales  will  be  of  4  by  4  by  ^  inch  angle,  running  on  the 
inside  of  plating. 

60.  Iltul  plating. — The  plating  of  hull  will  be  of  12.75-pound  plate,  except  the 
sheer  strake  from  frame  26  to  frame  80,  which  will  be  of  15.3-pound  plate.  The 
ruling  length  of  plates  will  be  18  feet.  The  knuckle  will  have  a  radius  of  36  inches. 
The  bottom  will  oe  in  11  strakes  and  the  sides  in  2  strokes,  all  as  shown  in  cross  sec- 
tions on  drawings  4  and  5.  All  longitudinal  seams  will  be  lapped  and  single  riveted, 
and  all  girth  seams  will  be  butted,  with  single  straps  double  riveted.  All  butts  will 
be  plan^  and  fitted  close,  metal  to  metal;  butt  straps  to  be  J  inch  thick  for  ^iuch 
plates  and  ^  inch  thick  for  f-inch  plates.  The  longitudinal  seams  will  be  made  bv 
creasing  the  edge  of  one  plate  to  a  oepth  equal  to  the  thickness  of  the  plate  to  which 
it  is  joined,  as  sliown  in  tne  full-size  section  on  drawing  4;  all  plates  will  then  be  in 
close  contact  with  the  frames,  and  fillers  will  not  l)e  required.  The  creasing  most 
be  done  in  a  first-class  and  mechanical  manner,  and  without  heating  of  plates. 

The  bow  plate  at  after  end  of  well  will  be  |  inch  in  thickness,  and  if  made  in 
pieces  will  be  riveted  together  with  double  butt  straps  double  riveted.  The  lower 
edge  must  be  accurately  flanged,  as  shown,  to  receive  the  rake  plates  below  the  line 
of  the  radial  joints.  The  connection  between  the  rake  plates  and  sides  of  well  will 
be  made  with  5  by  5  by  J  inch  aiigles  double  riveted  to  each. 

61.  Deck  plating. — The  deck  will  be  of  12.75-pound  plate  throughout,  and  will  be 
in  13  strakes,  the  ruling  length  of  plates  to  be  18  feet.  The  deck  plates  will  project 
2J  inches  beyond  the  gunwale  from  frame  12  to  the  forward  wheel  beam  ana  from 
the  after  wheel  beam  to  the  transom.  The  longitudinal  seams  will  be  lapped  and 
single  riveted,  the  midline  strake  being  an  outride  strake  and  the  other  strakes 
lapping  right  and  left  from  the  center.  Parallel  fillers  will  be  placed  under  the  mid- 
line strake,  and  taper  fillers  reaching  beyond  the  first  rivet  from  the  lap,  under  all 
other  strakes.  The  cross  seams  will  be  butted,  with  single  straps,  douole  riveted; 
all  butts  to  be  planed  and  fitted  close,  metal  to  metal.    Butt  straps  will  be  f-incb  in 
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thickness.    The  crown  of  deck  must  be  made  strictly  in  accordance  with  the  draw- 
ings, in  order  that  complete  drainage  may  be  insured,  and  all  plates  used  for  the, 
deck  must  be  rerolled  until  all  buckles  and  irregularities  are  removed  and  the  plates 
are  made  perfectly  straight. 

62.  Guards  and  nosing,—The  guards  will  sprins  from  frame  12  and  will  run  aft  to 
transom.  The  outriggers  will  have  top  chords  4  by  2i  inch  by  7.3  pound  T  bars  and 
bottom  chords  of  2i  oy  2i  by  t\  inch  angles,  connected  by  vertical  struts  of  2  by  2 
by  i-inch  angles  flattened  at  the  ends  to  take  two  rivets,  as  shown  on  drawing  7. 
The  outriggers  will  be  attached  to  hull  and  guard  rim  at  every  second  frame  by  i- 
inch  gofiset  plates  and  clips,  as  shown  on  drawing.  On  the  bottom  edge  of  out- 
riggers there  will  be  riveted  a  continuous  tie  bar  3  b v  4  inch.  The  guard  rim  will 
be  of  12-inch  by  20.5-pound  channels,  to  the  outboard  face  of  which  will  be  riveted 
the  steel  nosing.  This  nosing  will  be  of  corrugated  plate  12f\  by  2}  by  {  inch  Car- 
negie's section  M  33.  The  terminating  ends  shall  be  neatly  worked  to  a  semicircle 
and  the  whole  substantially  riveted  to  the  guard  rim  with  countersunk  rivets  flush 
on  the  outside. 

The  decking  of  guards  will  be  of  7.65-pound  plate,  the  plates  to  be  laid  transversely 
and  butt  jointed  on  the  center  of  each  outrigger;  the  inboard  edges  will  be  riveted 
to  the  underside  of  the  projecting  deck  olates,  and  the  outboard  edges  to  the  guard 
rim.  The  butt  joints  will  be  planed  ana  fitted  close,  metal  to  metal,  and  all  seams 
will  be  single  riveted.  All  plates  used  for  this  decking  must  be  rerolled  until  all 
buckles  and  irregularities  are  removed  and  the  plates  are  made  perfectly  straight. 

6S.  Limbers  and  deck  scuppers. — Limber  holes  f-inch  wide  ana  2J  inches  long  will 
be  cut  in  floor  beams  as  near  the  lx)ttom  flange  as  possible,  and  also  in  all  places 
throughout  the  vessel  where  water  can  accumulate.  The  guards  will  be  provided 
with  drain  scuppers  of  the  form  and  size  shown  on  drawing  4  and  placed  where 
indicated  on  the  drawings,  or  in  such  other  places  as  may  be  deemed  necessary. 

64'  RiveHnOf  etc, — All  rivets  will  be  of  soft  steel,  |-inch  in  diameter  in  general 
throughout  the  hull,  except  where  otherwise  specified  or  noted  on  drawings,  or  the 
nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and  butts  of  outside 
plating  will  be  spaced  not  more  than  2i  inches  apart  center  to  center,  and  rivets  of 
inside  water-tight  work  will  be  spaced  not  more  than  2|  inches  centers.  All  double 
riveting  in  ^ull  will  be  chain  fashion  except  where  otherwise  indicated  on  drawings. 
The  distance  between  rows  for  double  riveting  and  |-inch  rivets  will  be  not  less  than 
1}  inches;  no  rivet  to  be  nearer  to  the  seam,  butt,  or  edge  of  plate  or  angle  bar  than 
its  own  diameter.  The  spacing  of  rivets  in  beam  knees  will  be  from  2}  to  3|  inches, 
bat  no  beam  knee  will  be  secured  with  less  than  four  rivejts  on  each  fastening. 
Rivets  for  securing  outside  plating  to  floors  and  frames,  stiffening  angles  to  bulk- 
heads, and  for  all  work  where  angle  bars  do  not  require  to  be  calked,  will  be  spaced 
not  more  than  5  inches  centers.  Heavy  drifting  must  not  l)e  resorted  to,  and  holes 
not  punched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fill  the  hole  must  be  used. 
Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of  the  plate 
or  bar  to  be  countersunk.  Rivets  must  completely  fill  their  holes,  and  the  heads 
must  be  laid  up  in  all  water-tight  work.  Points  of  rivets  on  the  hull  may  be  slightly 
convex,  but  on  the  deck  thev  must  be  chipped  and  made  exactly  flush.  Rivets  not 
filling  their  countersinks  will  be  rejected. 

65.  Wheel  beamSy  bridgelreeSj  etc. — The  wheel  beams  will  be  built  over  bulkheads  47 
and  64  and  will  project  16  feet  6  inches  from  the  hull.  The  top  and  bottom  chords 
will  be  of  12-inch  by  25-pound  channels  connected  by  |-inch  plates  at  both  inboard 
and  outboard  ends,  and  oy  lattice  bracing  in  the  middle.  The  lattice  bars  will  be 
of  2i  by  2i  by  f\  inch  ancles  laid  diagonally,  and  secured  by  two  rivets  in  each  end. 
The  outer  ends  of  wheel  beams  will  be  substantially  connected  to  the  outboard 
bridgetrees,  which  will  be  built  in  accordance  with  detail  drawing  No.  7.  The  bot- 
tom chords  of  these  bridgetrees  will  be  box  girders  consisting  of  two  12-inch  by  20.5- 
pomid  channels  with  }-inch  platoon  top  and  tie  plates  and  lattice  liars  on  bottom. 
The  top  chords  will  \ye  straight  for  a  sufficient  distance  to  receive  the  paddle  shaft 
liearing  and  will  then  slope  downward  to  meet  the  top  of  wheel  beams.  The  top 
chords  will  be  of  10-iiich  oy  25-pound  channels;  web  plates  i  inch  thick  and  of  the 
nizes  and  forms  shown  on  drawing,  will  be  riveted  to  top  and  bottom  chords,  and  the 
whole  will  be  braced  by  angle  bars  and  brackets,  as  shown.  All  butt  joints  will  be 
made  with  double  straps  J  inch  thick,  double-rivete<l.  The  inboard  bndgetrees  will 
l)e  box  eirders  and  will  spring  from  the  deck,  to  which  they  will  be  secured  by  4  by  4 
by  i  inch  angles.  The  bridgetrees  will  be  in  general  of  the  form  and  dimensions 
indicated  on  drawins  No.  7,  but  mav  be  modified  to  suit  the  requirements  of  the 
engines  supplied  by  the  contractor.  l'hefc?e  bridgetrees  must  be  made  in  a  thoroughly 
substantial  manner  and  the  workmanship  must  be  first  class  in  every  respect.  They 
will  be  securely  connected  to  the  wheel  beams,  have  a  substantial  back  brace,  as 
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shown,  be  finished  with  snap-headed  rivets  on  all  oatside  work,  and  have  aU  edges 
>  neatl V  dressed.    Sole  plates  of  cast  steel  with  machined  faces  will  be  riveted  to  Uie 
top  chords  to  receive  the  shaft  bearings;  all  sole  plates  to  have  keying  logs  cast  on 
for  the  adjustment  and  securing  of  the  hearings. 

66.  Wheel  and  guard  chains. — ^The  outer  ends  of  wheel  beams  will  be  supported  by 
eyebars,  2  inches  diameter,  coupled  at  the  top  end  of  struts  to  tie  bars  of  the  sazne 
diameter,  which  will  be  coupled  together  in  the  center  by  2i-inch  tumbncklea 
The  struts  will  be  made  of  two  8-inch  by  11.25-pound  channels,  reenforced  at  the 
ends  and  pin  connected  to  the  wheel  beams  as  shown.  The  guards  will  also  be  sap- 
ported  by  chains  at  intervals  shown  on  the  general  plan,  drawing  No.  2.  The  rods 
will  be  It  inches  diameter  with  l}-inch  turnbuckles,  and  the  tie  rods  will  be  2  by 
f  inch  flat  bars  coupled  with  splice  plates  at  the  center,  and  will  rest  on  top  of  the 
stringers.  The  struts  will  be  of  4-inch  extra  strong  pipe  with  cast-steel  ends  turned 
to  a  driving  fit  for  the  inside  of  pipe,  and  pin  connected,  as  shown  on  drawing  No.i 

67.  Stanchions  and  bracing. — Stanchions  of  6-inch  by  8-pound  channels  will  be 
placed  under  alternate  deck  beams  in  the  wings  at  each  side  of  well;  and  all  other 
stanchions  and  bracing  that  may  be  required  or  found  necessary  for  the  adequate 
support  of'  the  machinery  under  either  standing  or  running  conditions  must  be  sap 
plied  and  put  in  place  by  the  contractor  to  the  satisfaction  of  the  engineer  officer  ui 
charge,  even  though  not  specifically  called  for  by  the  specifications  or  the  drawings. 

6S.  Foundations  for  machinery. — ^The  foundations  shown  on  the  drawings  are 
intended  to  be  suggestive  only,  as  they  will  necessarily  be  made  to  conform  to  the 
requirements  of  the  machinery  supplied  by  the  contractor.  They  must  not,  however, 
be  made  of  less  scantling  than  indicated  on  the  drawings,  and  must  be  built  in  ail 
respects  to  the  satisfaction  of  the  engineer  oflScer  in  charge. 

69.  Foundations  for  boilers. — The  requisite  beams  for  carrying  the  boilers  will  be 
built  athwart  the  deck,  as  shown  on  drawing  No.  5.  They  must  be  made  to  fit  the 
irregularities  of  the  deck  either  by  suitable  flanging  or  by  properlv  tapered  fillen, 
and  must  be  adequately  riveted  down.  The  ash  pans  and  trougds  will  be  inde- 
pendent for  each  battery,  the  center  trough  to  discharge  through  an  ash  tabe 
extending  from  the  bottom  plating  to  the  deck,  and  made  water-tight  throoghoot 
The  wing  batteries  will  discharge  on  the  outboard  ends  and  through  the  guard?. 
Stanchions  of  8-inch  by  11.25-pound  channel  to  be  placed  under  boHer  beam,  as 
shown  on  drawing  No.  6. 

70.  Discharge  ptpe  in  hold. — The  dischai^  pipe  will  be  36  inches  inside  diameter 
and  made  of  12.75-pound  plate;  the  courses  will  be  tapered,  all  seams  lapped  and 
single  riveted,  with  heads  countersunk  and  driven  flush  on  the  inside,  and  made 
ab£>lutely  water-tight.  The  pipe  will  pass  freely  through  bulkheads  64,  75,  and  88; 
each  bulkhead  will  be  provided  with  a  flange  riveted  thereto,  and  will  be  run  in  with 
lead  around  the  pipe  to  make  a  bearing  and  a  water-tight  joint.  The  after  end  sec- 
tion of  pipe  will  paRS  through  the  transom  and  project  4  feet  6  inches  beyond  same, 
and  will  he  secured  in  place  oy  a  4  by  3  by  j  inch  angle  ring  riveted  to  both  pipe  and 
transom.  The  discharge  pipe  will  terminate  with  a  ball  similar  in  all  respects  to 
those  used  for  ponton  pipes  and  shown  on  drawing  No.  15.  The  section  of  pipe  from 
pump  to  bulkhead  47  will  be  removable,  and  is  described  in  paragraph  159. 

71.  Spud  well,  etc. — This  well  will  be  located  at  12  feet  distance  aft  of  end  of  suction 
well  and  alongside  of  longitudinal  bulkhead,  which  will  form  one  side  of  the  well. 
The  well  will  be  made  of  12.75-pound  plate  and  3  by  3  by  f  inch  anj^les.  Heavy 
steel  mouthpieces  will  \ye  riveted  at  top  and  bottom,  as  shown  on  drawing  No.  7  and 
in  detail  on  No.  14.  The  deck  must  be  amply  strengthened  under  the  top  mouth- 
piece, and  provision  must  be  made  for  carrying  the  base  plate  for  lifting  cylinder,  as 
shown. 

7;?.  Baio  girder. — A  box  girder  will  be  built  between  the  wings  at  bow  of  dredge; 
this  girder  will  be  36  inches  wide  and  33  inches  deep  at  center,  with  the  same  cam- 
ber as  the  deck.  The  top  will  be  of  12.75-pound  plate,  the  sides  of  10.2-pound  plate, 
the  top  angles  3  by  3  by  |  inches,  and  the  bottom  angles  4  by  4  by  -j^  inches;  the 
girder  will  be  stiffened  by  9  ties  of  10.2-pound  plate,  flanged  on  the  Dottom  edge  and 
connected  by  2 J  by  2 J  by  ^^  inch  angle  clips.  The  girder  will  be  well  secured  to  the 
hull  by  4  by  4  by  i^  inch  clips.  The  top  plate  will  extend  outboard  to  the  gunwale 
of  hull,  forming  a  doubling  plate  on  the  deck,  and  /^-inch  cover  plates  will  be 
double  riveted  over  the  connections  on  the  forward  face. 

7S.  Deck  fittings.— The  following  fittings  will  be  placed  on  deck  in  approximately 
the  positions  shown  on  the  general  plan,  drawing  No.  2.  They  must  be  set  on  stiffen- 
ing plates,  which  will  be  riveted  independently  to  the  deck  and  deck  beams;  and  all 
fittings,  as  far  as  possible  and  where  desirable,  will  be  secured  by  rivetinc;  2  stack 
knees,  show^n  in  aetail  on  drawing  No.  7,  for  bow  girders;  4  similar  stack  knees  for 
each  side  of  boat,  on  the  guards;  4  large  cast-iron  mooring  bitts,  about  11  inches  in 
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diameter  and  24  inches  high;  12  smaller  cast-iron  bitts  about  7  inches  in  diameter 
and  16  inches  high;  8  double-sheave  chocks  with  sheaves  about  9  inches  in  diameter 
and  3  inches  wide;  4  cast-iron  cavels  about  3  feet  6  inches  long,  and  such  ring  bolts, 
U  bolts,  or  other  fastenings  as  may  be  required  for  snatch  blocks,  etc.,  and  necessary 
for  the  proper  handling  of  the  dredge  in  ail  its  operations. 

74.  -PtttV  leads  for  hauling  cables, — ^Two  pairs  of  fair  leads,  with  sheaves  30  inches  in 
diameter,  for  li-inch  diameter  wire  rope,  will  be  placed  on  bow  of  dredge.  The 
sheaves  will  be  bushed  with  bronze.  Uuide  plates  will  be  provided,  flush  with  the 
inside  of  groove,  and  also  proper  protection  to  prevent  the  rope  from  jumping  the 
sheaves,  and  strong  crossbar  on  top  to  carry  the  ends  of  spindles. 

75.  Hatches. — All  hatchways  that  are  reouired  to  give  access  to  the  several  com- 
{mrtments  of  the  hold  will  be  cut  in  the  deck  as  shoWn  on  drawings  or  as  may  be 
tlirected.  They  will  be  provided  with  coaming,  suitable  covers,  gratings  of  wrought- 
iron  bars,  and  iron  ladders,  all  to  the  satisfaction  of  the  engineer  officer  in  charge. 

76.  Rudders. — There  will  be  two  balanced  rudders,  the  stocks  to  be  of  10-inch  tube 
I  inch  thick,  and  the  blades  a  single  plate  f  inch  thick.  The  tubes  will  be  slotted 
for  a  distance  of  42  inches  up  from  the  end,  the  blades  notched  to  receive  the  tubes 
for  the  remaining  distance  of  9  inches,  and  tubes  and  blades  fastened  together  by 
4  by  4  by  ^v  inch  angles,  double  riveted,  as  shown  on  drawing  7.  The  rudder-stock 
bearings  will  be  steel  castings  riveted  to  the  hull  plating  and  having  stuffing  boxes 
at  the  upper  end,  with  cast-iron  packing  glands.  At  the  lower  end  of  bearing  a 
flange  will  be  cast  on,  to  which  the  bustle  plate  will  be  riveted  as  shown.  On  deck 
there  will  be  bearings  of  cast  iron  with  oil  rim  cast  on ;  bearing  collars  of  steel,  fitting 
tightly  into  recesses  turned  in  the  heads  of  stocks,  will  be  bolted  on  in  halves  and 
will  run  on  bronze  friction  rings  of  proper  thickness  to  give  a  minimum  of  clearance 
between  the  rudder  blade  and  bustle  plate.  All  rivets  under  water  will  be  counter- 
sunk and  driven  flush,  and  all  bumpers  and  other  fittings  necessary  must  be  sup- 
plied. The  tillers  will  be  made  as  shown  on  drawing  No.  7,  and  pin  connected  to 
rudder  stocks,  reenforcing  bands  to  be  riveted  on  the  inside  of  stocks  to  give  the 
necessary  amount  of  bearing  surface.  Tiller  tracks,  with  stanchions  for  same,  will 
be  secured  between  the  longitudinal  bulkheads  as  shown. 

77.  Connections  far  hoisting  framey  etc. — All  the  deck  fixtures  necessary  for  carrying 
the  several  members  of  the  hoisting  frame  and  sheers  will  be  made  in  accordance 
with  details  on  drawing  No.  11,  and  securely  riveted  to  the  deck  in  the  positions  indi- 
cated. Any  extra  strengthening  of  deck  or  deck  beams  that  may  be  required  must 
be  supplied. 

78.  Traveling  cranes, — ^The  track  beams  for  traveler  will  extend  from  the  bulkhead  at 
the  forward  end  to  the  bulkhead  at  the  after  end  of  the  engine  room.  The  beams  will  be 
carried  on  posts  made  from  two  8-inch  by  11.25^pound  channels  latticed  together,  the 
outboard  channel  being  extended  upward  to  carry  the  cross  beams  on  which  the  boiler 
deck  stringers  will  rest,  as  shown  on  drawing  No.  4.  The  traveler  will  consist  of  two 
I  beams  of  sufficient  strength  to  carry  the  heaviest  single  piece  that  will  require 
removing  for  overhauling  and  repairs,  and  will  be  fitted  with  hand-chain  traversing 
jjear.  Two  carriages  will  be  provided  to  run  on  the  inside  flanges  of  beams,  each 
fitted  with  shackles  from  which  will  be  hung  chain  blocks  of  sufficient  power  to  meet 
the  requirements  above  stated.  It  is  contemplated  that  both  tackles  will  be  used  for 
lifting  the  pump  shaft  and  runner,  or  any  other  heavy  weight  to  which  the  two  can 
l>e  applied.  A  similar  traveler,  but  with  one  carriage  and  of  smaller  capacity,  will 
be  built  athwartship  over  the  winches  on  the  forward  deck.  This  will  be  of  sufficient 
»:trength  to  lift  the  hauling  drum  and  gear  wheel.  All  framing  will  be  efficiently 
brac^  in  such  a  manner  as  not  to  interfere  with  the  machinery  or  gangways.  The 
boiler-deck  beams  will  consist  of  two  6-inch  by  8-pound  channels,  bolted  together, 
with  yellow  pine  filling  between,  curved  to  suit  the  crown  of  deck,  trussed  as  indi- 
cated on  the  drawing,  and  connected  to  the  posts  by  J-inch  gusset  plates.  Four 
posts  of  6-inch  by  8-pound  channels  w^ill  be  secured  to  the  two  forward  beams  in 
engine  room,  to  which  the  comer  posts  of  pilot  house  will  be  bolted. 

79.  Sheer  legs  at  stem. — A  pair  of  sheer  legs  will  be  provided  and  set  up  at  the  stem 
of  the  dredge,  of  ample  strength  and  reach  to  lift  the  short  junction  pipe  which 
makes  the  connection  to  the  pipe  line.  The  legs  will  be  made  from  heavy  pipe,  with 
solid  forged  or  cast  steel  ends,  pin  connected  top  and  bottom.  All  necessary  wire 
rope  guys,  shackles,  etc.,  will  be  provided;  also  extra  shoes  for  setting  sheers  to  each 
side  of  the  central  position. 

80.  Material.— The  hull  will  be  built  entirely  of  steel.  All  plates,  angles,  and 
shapes  will  be  of  medium  steel,  having  an  ultimate  tensile  strengtn  of  from  60,000  to 
68,000  pounds  per  square  inch,  the  elastic  limit  to  be  not  less  than  one-half  the  ulti- 
mate strength  and  the  elongation  to  be  not  less  than  22  per  cent  in  8  inches.  One 
test  piece  for  tensile  strength  and  one  for  bending  will  be  taken  from  the  steel  of  each 
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heat.  For  the  bending  test  the  pieces  must  bend  cold  180®,  to  a  diameter  equal  tc 
tlie  thickness  of  the  piece  tested,  without  fractureton  the  outside  of  the  bent  por- 
tion. A  variation  of  more  than  2i  per  cent  above  or  lt)elow  the  specified  weights  for 
any  material  will  be  cause  for  its  rejection.  Rivets  will  be  tested  cold  by  driving  the 
shank  into  the  head,  under  which  treatment  the  material  shall  be  without  sign  oi 
fracture  on  the  outside  edge.  Facilities  must  be  given  to  the  inspectors  by  the  manu- 
facturers and  contractor  for  making  all  tests,  the  cost  of  which,  except  the  salary  and 
traveling  expenses  of  the  inspectors,  will  be  borne  by  the  contractor. 

81.  TeMingofhulL—Uhe  bottom  of  hull  will  be  tested  for  water-tightneas  before 
launching,  by  filling  with  water  to  a  depth  of  about  6  inches,  and  all  leaks  and  imper- 
fections then  discovered  will  be  made  good  at  once.  The  testing  must  be  done  under 
the  direction  and  to  the  satisfaction  of  the  engineer  officer  in  charge  or  his  represent- 
ative, and  will  be  extended  to  include  a  test  of  the  water-tight  bulkheads  in  such  t 
manner  as  may  be  considered  expedient  at  the  time  of  testing. 

8i?.  Cemeniing  of  hull. — The  rakes  of  vessel  inside,  and  all  places  where  water  cto 
lodge,  will  be  filled  with  cement  to  a  height  necessary  to  run  the  water  throogh 
the  limber  holes.  The  gutters  formed  by  the  laps  of  plates  will  be  filled  with  cemeot 
throughout  the.whole  bottom  of  the  vessel.  Tne  cement  will  be  composed  of  one 
part  of  fine,  clean,  sharp-grained  river  sand  to  one  part  of  best  quality  of  Portland 
cement,  thoroughly  mixed  and  neatly  and  carefully'  laid.  The  cementing  shall  mi, 
be  put  in  until  such  time  after  launching  as  the  engineer  officer  in  chai^  will  dirert, 
and  not  until  the  hold  has  been  made  perfectly  clean  and  suitable  for  the  purpose. 

8S,  Draft  marifc«.— The  draft  of  water  for  4  feet,  5  feet,  and  6  feet  will  be  neatlv 
marked  with  a  center  punch  and  painted  in  white.  These  marks  will  be  pat  on  eacb 
side  of  the  hull,  abreast  of  the  heel  of  rakes  both  fore  and  aft,  and  also  on  each  side 
of  the  well. 

UPPER  WORKS. 

84*  Material, — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class  in  all  respects,  clear  and  well  seasoned,  free 
from  sap  and  shakes,  cross  grain,  large  or  loose  knots,  or  other  defects  impairing  its 
suitability  for  the  purpose  intended,  properly  milled,  dressed  on  sides  and  ed^es,  and 
must  be  of  the  sizes  specified  after  dressing.  Where  oak  is  specified,  notmng  but 
upland  white  oak  will  be  accepted. 

85.  Deck  houses. — These  houses  will  be  substantially  of  the  dimensions  and  form 
shown  on  general  plan  No.  2,  but  subject  to  modification  if  found  necessary  by  the 
contractor  in  order  to  accommodate  the  machinery  he  supplies.  The  engine  room 
will  extend  from  15  feet  aft  of  the  suction  well  to  frame  63,  the  boiler  room  thence 
to  frame  92,  and  the  machine  shop  thence  to  frame  99. 

86.  Framing. — A  coaming  of  oak,  5}  inches  wide  and  SJ  inches  deep,  will  be  securely 
bolted  to  the  deck  to  receive  the  stanchions.  This  coaming  will  be  properly  fitted 
over  laps  in  the  deck,  and  will  be  laid  on  a  layer  of  tarred  sheathing  felt  and  made 
thoroughly  water  tight.  The  main  stanchions  of  the  deck  house  will  be  of  oak,  3|  by 
3}  inches,  secured  by  angle  brackets  of  cast  iron,  through  bolted  as  shown  in  detail 
drawing  No.  4  and  spaced  about  8  feet  apart.  The  intermediate  stanchions  will  be 
of  yellow  pine,  1}  by  3}  inches,  checked  and  nailed  to  coaming  and  spaced  aboat  24 
inches  apart 

87.  Clamps.— The  heads  of  stanchions  will  be  secured  by  clamps,  the  inside  clampfl 
to  be  of  oak  If  by  10  inches  and  the  outside  clamps  of  yellow  pine  1|  by  12  inchep. 
The  inside  clamp  will  be  checked  1  inch  into  all  stanchions  and  through  bolted  with 
J-inch  carriage  bolts.    Clamps  will  be  in  long  lengths,  with  sctfrfs  30  inches  long. 

88.  Carlins. — Carlins  for  boiler  deck  will  Ikj  of  yellow  pine  If  by  5 J  inches, spaced 
about  20  inches  apart  and  curved  to  a  crown  of  9  inches  between  lines  22  feet  on  each 
side  of  the  central  line  of  the  boat.  Beyond  these  lines  the  outer  ends  will  l)e  con- 
tinued straight.  The  carlins  may  be  in  three  pieces,  lap-jointed  over  stringers  and 
well  nailed  together.  Carlins  will  rest  on  inside  clamps  and  be  checked  1  inch  into 
the  outside  clamps. 

89.  Stringers. — The  stringers  will  be  of  yellow  pine  5J  by  9}  inches,  arranged  as 
shown  on  the  drawings  and  bolted  to  their  crossbeams,  stanchions,  or  trusses,  w 
required.  They  will  te  of  long  timber,  scarfed  not  less  than  3  feet  and  well  bolt«jd 
together. 

90.  Stanchions  and  trusses. — All  stanchions  for  stringers  other  than  those  in  framing: 
of  houses  are  to  be  of  3i-inch  pipe,  secured  at  top  and  bottom  by  cast-iron  flange 
Over  the  boilers  the  boiler-deck  stringers  will  be  carried  by  pipe  stanchions  and  angle- 
bar  trusses  in  accordance  with  drawing  No.  5.  The  chinineys  will  be  supported  br 
a  framing  of  6-inch  by  12.25-pound  I  beams,  riveted  together  and  carried  by  boile^ 
deck  stringers  trussed  as  shown  on  drawing.    Any  supplemental  stanchions  that  may 
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be  found  necessary  for  the  proper  support  of  the  cabin  or  for  any  other  purpose  are 
to  be  provided  by  the  contractor,  whether  indicated  on  the  drawings  or  not. 

91.  Boiler  deck. — ^The  deck  will  be  laid  with  yellow  pine  J-inch  thick  bjr  3Hnch 
face,  ton^ed  and  grooved,  and  beaded  on  the  under  side.  The  height  of  boiler  deck 
from  main  deck  will  be  15  feet  6  inches,  measured  at  the  center  and  at  each  side  of 
hull.  The  guards  will  project  beyond  the  deck  houses,  as  shown  on  the  drawing, 
and  will  be  finished  with  a  waterway  of  yellow  pine  1}  by  3}  inches,  facing  of  oak 
t  by  6  inches,  and  nosing  of  oak  i  by  5  inches.  The  boiler  deck  will  be  doubled 
over  the  intermediate  section  of  cabin,  which  contains  the  kitchen,  crew's  mess  room, 
laundry,  etc.  The  second  course  will  be  (  inch  thick  and  3i  inches  wide,  slightly  out- 
eaugea,  well  calked  with  cotton,  and  payed  wuth  thick  white  lead.  All  decking  will 
be  secret  and  double  nailed  and  put  together  with  thick  white  lea<l  in  the  joints. 

9f.  Siding  and  partitums. — All  deck  houses  will  be  sided  with  J-inch  yellow  pine 
Z\  inches  wide,  tongued  and  grooved,  and  beaded  both  sides,  and  will  be  laid  hori- 
zontally, except  at  round  comers,  where  it  will  be  vertical.  A  row  of  transom  sash 
will  be  placed  below  the  clamps,  and  all  doors,  windows,  and  shutters  that  are  indi- 
cated on  the  drawings,  or  that  may  be  required  for  the  proper  lighting  and  convenient 
operating  of  the  dredge,  are  to  be  put  in. 

9S.  Shfliyhts, — ^Two  A  skylights  about  4  feet  wide  and  10  feet  long  will  be  built  on 
the  boiler  deck  for  lighting  the  engine  room  between  the  wheel  houses.  The  hatch 
coamings  will  be  15  inches  high  on  the  inboard  side,  and  the  covers  will  be  very 
singly  framed,  provided  with  water  grooves  and  fitted  with  heavy  brass  hinges, 
quadrants,  lifters,  and  listeners. 

94.  Bunkers. — ^The  coal  bunkers  will  be  made  as  shown  on  general  drawing  No.  2. 
The  bulkhead  will  be  sided  on  both  sides  and  made  dust^tight;  the  boiler-room  side 
will  be  sheathed  for  a  height  of  6  feet  from  deck  with  1  J-inch  yellow  pine  flooring. 
Gangways  4  feet  6  inches  wide,  from  engine  room  to  guards  abaft  the  wheelhouses, 
will  be  built  on  each  side,  as  indicated  on  drawing. 

95.  Machine  shop. — ^This  will  be  aft  of  boilers,  of  the  size  and  form  shown,  and  will 
be  built  in  the  same  manner  as  the  ennne  room. 

96.  Crew's  lavatories. — Lavatories  will  be  provided  at  the  after  part  of  main  deck, 
as  indicated  on  the  drawings,  or  aa  may  be  directed  by  the  engineer  officer  in  chaive. 

97.  Lockers,  etc. — The  engine  room  and  machine  shop  are  to  be  amply  provided 
with  lockers,  bolt  boxes,  tool  and  spanner  racks,  vise  benches,  and  other  fixtures 
requisite  for  engine  room  and  ship  stores,  to  the  satisfaction  of  the  engineer  ofiicer 
in  chai^.  The  more  important  only  of  these  fittings  are  indicated  on  the  drawings, 
but  it  will  be  understood  that  the  vessel  is  to  be  thoroughly  outfitted  in  this  respect. 

98.  Staineays. — ^There  will  be  two  stairways  on  each  side  of  the  vessel  from  the 
goards  to  the  boiler  deck.  They  will  be  30  inches  wide  between  carriages,  which 
will  be  of  yellow  pine  1 }  Inches  thick.  The  treads  will  be  of  hardwood  1 J  by  10  inches. 
The  stairs  will  be  braced  and  provided  with  suitable  hand  railing. 

99.  Wheelhouses. — ^The  wheelhouses  will  be  built  to  the  dimensions  shown  on  draw- 
ings 4  and  5.  They  wnll  be  framed  with  stanchions  of  same  scantling  as  used  for  the 
engine  house.  Fender  stanchions  of  oak,  8  by  10  inches,  are  to  be  set  at  the  out- 
board comers  of  wheelhouses  and  well  braced.  The  top  of  wheelhouse  above  boiler 
deck  is  to  be  framed  with  rafters  of  oak  2  by  8  inches  bolted  to  stanchions,  u[)on 
which  nailing  strips  of  oak  2^  inches  thick  are  to  be  secured,  spaced  24  inches  apart. 
The  outside  sheathing  will  be  similar  to  that  used  for  the  deck  houses,  and  will  be 
doubled  where  necessary  to  make  water-tight  work.  The  forward  and  after  end 
inside  sheathing  will  be  l}-inch  yellow  pine  flooring  as  far  as  the  boiler  deck.  The 
outboard  face  of  wheelhouse  will  have  a  neat  molding  around  the  edge  and  will 
have  the  boiler-deck  facing  and  nosing  continued  fore  and  aft.  A  grille  with  star  or 
other  neat  device  will  be  built  about  the  shaft  center.  All  i-inch  sheathing  will  be 
put  together  with  thick  wh.te  lead,  and  the  whole  of  the  inside  of  the  wheelhouses 
will  receive  a  coat  of  hot  tar  thoroughly  applied. 

100.  Swinging  fenders. — All  swinging  fenders  will  be  of  best  quality  white  oak  or 
hickorv,  without  defect  of  any  kind.  The  long  fenders  at  wheelhouses  will  be  8  by 
10  incnes  at  bottom  and  6  by  10  inches  at  top;  the  short  fenders  for  side-stack 
knees  will  be  8  by  10  inches  at  bottom  and  7  by  10  inches  at  top,  and  the  fenders 
for  bowHstack  knees  will  be  9  by  12  inches  at  bottom  and  7  by  10  inches  at  top.  All 
fenders  will  be  neatly  dressed  and  shaped  and  properly  lashed  in  place. 

CABINS. 

101.  Qeneral  description. — The  general  arrangement  of  the  cabin  is  shown  on  draw- 
ing No.  3  and  in  the  cross  sections  on  drawings  4  and  5.  At  the  forward  end  will  be 
the  office  and  spare  staterooms,  separated  by  a  passageway  11  feet  wide,  through 
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which  the  spud  anchor  passes.  The  saloon  will  be  38  feet  long  and  will  contain 
eight  staterooms,  bathroom,  and  lavatory.  The  intermediate  section  will  be  56}  feet 
long  and  will  contain  kitchen,  storeroom,  crew's  mess  room,  laundry,  linen  closet, 
and  quarters  for  cooks,  waiters,  and  laundress;  also  chimney  hatch  at  the  after  end. 
The  after  section  of  cabins  will  be  43  feet  long  and  will  contain  the  crew's  qoartera 
and  two  bathrooms.  There  will  be  passageways  between  the  several  sections  of  the 
cabin,  but  the  roof  and  the  skylight  will  be  continuous  throughout. 

lOiS.  Dimensions  and  materiaL — The  plank  sheers  will  be  of  yellow  pine  {  by  3J 
inches;  cabin  outside  stanchions  of  poplar  1  by  3i  inches;  inside  stanchions  of  poplar 
IJ  by  3  inches;  outside  clamps  of  white  pine  IJ  by  8  inches;  inside  clamps  of  wnite 
pine  li  by  5  inches;  carlins  of  poplar  1|  by  5i  inches;  bulkhead  strips  of  poplar  1  by 
Zj  inches;  panels  of  j>oplar  |\  inch  and  mareins  of  white  pine  f  by  3  incnes;  roof 
facing  of  oak  f  by  5J  inches;  nosing  of  oak  i  by  4  inches;  waterway  of  white  pbe 
J  by  3  inches.    The  skylight  clamp  will  be  of  white  pine  IJ  by  9  inches;  carlins  of 

r)plar  1}  by  5}  inches;  facing  of  white  pine  J  by  4  inches;  nosing  of  white  pine  t  by 
inches,  and  waterway  of  white  pine  1 J  by  2  inches. 

103.  Forward  cabin. — The  height  of  cabin  from  the  boiler  deck  will  be  8  feet  6 
inches  on  the  midline  and  8  feet  at  the  sides.  The  carlins  will  be  properly  sawed  to 
a  crown  of  17  inches  in  44  feet  and  spaced  about  20  inches  apart,  center  to  center. 
The  skylight  carlins  will  be  crowned  9  inches  in  17  feet  and  spaced  20  inches  apart, 
center  to  center.  All  skylight  carlins  in  forwani  cabin  will  be  capped  on  the  under- 
side and  finished  with  neat  moldings  on  the  ceiling.  A  box  cornice  will  extend 
the  full  len^h  of  the  skylight,  neatly  finished  with  suitable  moldings,  and  in  the 
forward  cabin  supported  by  brackets  from  heads  of  pilasters,  which  will  be  placed 
on  each  side  of  all  stateroom  doors. 

All  outside  bulkheads  will  be  built  with  panels  and  margins  in  the  manner  usiial 
on  Mississippi  River  steamboats.  All  joiner  work  will  be  done  in  a  thoroughly  good 
and  substantial  manner,  and  neatly  but  plainly  finished.  At  the  after  end  of  saloon 
two  store  closets  5  feet  wide  and  2}  feet  deep  will  be  built,  with  panels  and  maigins 
to  match  the  interior  of  cabin,  and  fitted  with  four  tiers  of  shelves  of  poplar  i  inch 
thick  and  ranging  from  14  to  10  inches  in  width. 

104'  Intermediate  section. — ^The  kitchen  and  storerooms  will  be  built  with  their  stan- 
chions in  line  with  those  of  the  saloon,  and  will  be  of  the  same  width  as  the  skylight. 
Abaft  of  the  storerooms  the  house  will  widen  out  to  34  feet,  same  as  the  forward  cabin, 
and  will  extend  aft  19  feet  to  the  chimney' hatch,  which  wuU  be  10  feet  on  the  fore 
and  aft  line  and  the  full  width  of  the  house.  The  athwartship  bulkheads  of  chimney 
hatch  and  inside  partitions  will  be  of  white  pine  f  by  3^  inches,  tongued  and  ^ooved 
and  beaded  on  the  outside,  laid  vertically;  all  the  remaininff  parts  of  this  sectioniiill 
be  paneled  same  as  the  forward  cabin.  On  the  starboard  side  of  mess  room  there 
will  be  three  sleeping  rooms,  and  on  the  port  side  will  be  located  the  laundry,  linen 
closet,  and  laundress*  room.  The  kitchen  is  to  be  fuU^  fitted  with  tables,  racks, 
shelves,  cupboards,  and  drawers,  and  the  storerooms  and  linen  closet  with  all  required 
shelving.  The  crew's  mess  room  will  be  supplied  with  two  tables  12  feet  long  and  3 
feet  wide,  with  pine  frames  and  hard- wood  tops,  and  eight  seats,  6  feet  long,  to  suit 
the  same.  The  laundry  will  have  an  ironing  table,  stand  for  washtubs,  shelves,  racks, 
and  hooks  as  required. 

105.  Ice  box.— An  ice  box  or  refrigerator,  about  30  by  50  inches  by  6  feet  high,  will 
be  located  as  shown.  This  must  be  of  firetrclass  and  approved  construction,  cJarcoal 
filled,  and  provided  with  drain  pipe,  suitable  galvanizea-iron  or  brass  fittings,  and  will 
be  housed  in  with  }  by  Si  inch  white-pine  partition. 

106.  Hopper. — A  hopper  for  kitchen  refuse  will  be  placed  on  the  starboard  wheel- 
house  sidine,  as  shown,  with  hinged  cover  for  same. 

107.  Crevrs  cabin. — A  passage wav  5  feet  wide  \vill  run  between  chimney  hatch  and 
after  cabin,  which  will  be  38  feet  tong  and  24  feet  wide  and  will  contain  the  crew's 
quarters.  There  will  be  a  partition  8J  feet  high  running  down  the  center,  made  of 
white  pine  or  poplar,  f  by  3t  inches,  tongued  and  grooved  and  beaded.  The  outgide 
bulkheads  will  be  paneled  same  as  the  forward  cabin.  Abaft  the  cabin  there  will  be 
two  bathrooms,  each  5  by  8  feet,  built  in  a  manner  similar  to  the  remainder  of  cabiu. 

108.  Skylight. — Over  the  office  and  forward  staterooms  the  skylight  will  be  14  feet 
long,  fore  and  aft,  and  28  feet  wide  athwartship.  From  this  it  will  extend  aft  con- 
tinuously to  the  end  of  crew's  cabin,  with  a  width  of  14  feet,  as  shown  on  drawings 
4  and  5.  The  carlins  will  have  a  crown  of  9  inches  in  17  feet,  and  the  roof  will  be 
laid  with  white  pine,  J  by  3^  inches,  tongued  and  grooved  and  beaded  on  the  under- 
side. All  strakes  in  roof  will  be  double  nailed  to  every  carlin,  and  put  together  with 
thick  white  lead  in  the  joints.  The  skylight  will  be  provided  with  transom  sash  in 
the  wings  of  forward  end  and  throughout  its  length,  except  at  boiler  hatch,  where 
louver  boards  will  be  substituted.    Bulkheads  will  be  extended  to  ti^e  roof  of  eky- 
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light  at  the  various  divisions  of  the  cabin,  and  will  be  neatly  paneled  in  keepins  with 
the  ^neral  character  of  the  part  with  which  they  are  connected.  Open  stretches  of 
pkylieht  not  supported  by  bulkheads  will  have  necessary  stanchions  and  stringers  to 
give  tne  required  strength. 

109.  Hurricane  deck. — ^This  deck  will  be  laid  with  white  pine  i  inch  thick  in  strakes 
3}  inches  wide,  tongued  and  grooved  and  beaded  on  the  underside.  Ail  strakes  will 
be  put  together  with  thick  white  lead  and  will  be  double  nailed  to  every  carlin  and 
finished  with  the  usual  waterway,  facing  and  nosing  as  called  for  in  paragraph  91. 
Stairway  hatches  will  be  provided  as  cafled  for. 

HO.  Guard  rails. — ^The  stanchions  for  guard  rails  will  be  of  oak  If  by  1}  inches, 
spaced  5  to  6  feet  apart,  with  one  short  stanchion  of  white  pine  between.  The 
nil  will  be  33  inches  nigh,  with  cap  of  white  pine  i  by  4  inches  with  rounded  edges, 
oak  filling  i  by  1}  inches  on  each  side,  and  two  rails  of  oak  i  by  1}  inches.  The 
stanchions  are  to  fit  tightly  into  malleable-iron  sockets,  and  to  be  fastened  bv  screws, 
the  sockets  being  securely  screwed  to  the  deck  after  the  canvas  is  laid.  The  upper 
ends  of  stanchions  will  pass  through  hurricane  roof,  and  at  a  height  of  18  inches 
ibove  same  will  carry  a  rail  of  the  same  ooostruction  as  specified  above  for  the  main 
ndl. 

111.  IHloi  house. — ^The  pilot  house  will  be  14  feet  wide  and  12  feet  long  fore  and  aft, 
built  as  shown  on  drawing  4.  The  comer  posts  will  be  of  yellow  pine  6  by  6  inches, 
ind  will  rest  upon  the  cross  beams  under  the  boiler  deck  and  be  bolted  to  6-inch 
channels  riveted  to  the  cross  beams  to  receive  them.  The  house  will  be  built  with 
panels  same  as  cabin  and  fitted  with  the  usual  adjustable  si^ht  shades  in  front  and 
\rith  sliding  sashes  on  the  other  three  sides.  The  sashes  will  be  1{  inches  thick, 
moonted  with  rollers  on  brass  water  tables  and  held  in  place  by  oak  guide  strips. 
Approved  sash  fasteners  will  be  provided.  The  fioor  will  be  of  vellow  pine  same  as 
used  for  boiler  deck,  joists  of  vellow  pine  H  bv  9^  inches,  carried  on  side  rails  1}  by 
8  inches,  well  secured  to  stanchions.  The  roof  will  be  of  white  pine  same  as  used  for 
skylight  and  will  be  finished  with  waterway,  facing  and  nosing  as  shown  on  draw- 
ing. The  interior  will  be  neatly  finished,  the  walls  below  the  windows  to  be  pan- 
el^, stanchions  above  windows  hoxed,  and  carlins  fitted  with  moldings  at  roof  line. 
A  sash  door  30  inches  wide  will  be  provided  in  after  side  of  house,  with  suitable  stairs 
and  hand  rail;  also  a  batten  door  underneath  the  fioor.  The  pilot  house  will  be  fur- 
nished with  a  steering  wheel  10  feet  in  diameter,  made  in  the  best  manner,  with 
double  rims  of  cherry,  turned  spokes,  and  barrel  of  locust,  and  mounted  in  the  usual 
manner;  tiller  ropes  }  inch  diameter,  with  all  requisite  sheaves  and  sheave  boxes, 
wheel  brake,  bell  board,  and  such  other  fittings  as  are  hereinafter  specified  will  be 
provided  ana  fitted  in  place. 

11^.  Doors. — All  doors  will  be  of  first  quality  white  pine.  The  inside  doors  in  for- 
ward staterooms  will  be  24  inches  wide  and  l|  inches  thick,  with  raised  panels  one 
side;  outside  doors  will  be  24  inches  wide  and  IJ  inches  thick,  upper  part  one-li^ht 
sash,  lower  part  raised  panels  one  side;  end  doors  of  saloon  will  be  36  inches  wide 
and  1 1  inches  thick,  upper  part  four-light  sash  and  lower  part  raised  panels  both 
sides.  In  the  intermediate  and  after  sections  of  cabin  the  doors  will  be  of  the  sizes 
marked  on  the  drawing  and  will  conform  in  style  and  make  to  those  described  above. 
All  staterooms,  office,  and  crew's  sleeping  rooms  will  have  blinds  fitted  to  all  outside 
doors;  blinds  to  be  white  pine  i  inch  thick,  with  stationary  slats,  made  in  pairs  and 
rebated.  The  sash  doors  in  bathrooms  and  water-closets  will  have  lights  of  orround 
glass.  There  will  be  eight  sliding  doors  on  main  deck,  located  as  shown  on  drawing 
2,  or  as  may  be  hereafter  determined.  These  doors  will  be  in  one  or  two  parts  as  indi- 
cated, substantially  framed  of  yellow  pine,  and  sheathed  with  same  material  as  used 
for  siding  of  house,  mounted  on  extra  heavy  warehouse  hangers  with  6-inch  wheels 
and  furnished  with  suitable  guides  and  stops,  heavy  rim  locks,  and  flush  door  han- 
dles. The  other  doors  on  main  deck  will  be  of  the  sizes  given  on  drawing,  the  large 
doors  to  be  1{  inches  in  thickness,  with  sash  in  the  upper  part  and  raised  panels  both 
sides  in  the  lower  part;  the  smaller  doors  to  be  1 J  inches  thick  and  of  such  size  and 
make  as  may  be  suited  to  their  locations. 

US.  Windows  and  transoms. — The  sash  for  windows  in  rooms  on  boiler  deck  will 
be  li  inches  thick,  made  to  drop  on  inside  of  bulkheads  and  fitted  with  slides  and 
wat^  tables,  sash  weights,  pulleys,  cords,  and  fastenings.  The  windows  in  office 
and  forwaid  staterooms  will  nave  outside  blinds,  also  made  to  drop.  The  windows 
on  main  deck  will  be  of  the  sizes  given,  the  sash  to  be  If  inches  thick,  made  to  drop 
on  inside  of  bulkheads  and  fitted  with  slides  and  water  tables,  sash  weights,  pulleys, 
cords,  and  fastenings.  The  sash  for  skylight  and  transoms  in  staterooms  will  be  1 
inch  thick,  those  for  skylights  to  be  hung  at  the  bottom,  opening  outward,  and  those 
for  transoms  to  be  hung  from  top,  opening  inward.  The  transom  sash  for  main 
deck  houses  will  be  1  inch  thick,  himg  on  center  pivots.    All  glass  used  throughout 
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the  boat  will  be  of  finest  quality,  double  thick  "American,"  and  sashes  must  mall 
cases  be  made  to  take  lights  of  standard  sizes  without  cutting. 

114,  Hardware. — All  tne  hardware  for  this  dre^i^  is  to  be  first  class,  and  must  be 
approved  by  the  engineer  officer  in  charge  Ix^fore  being  put  on.  All  doors  of  rooms  on 
boiler  deck  will  be  nung  with  brass  loose-pin  Initts  of  a  size  proportionate  to  the  aie 
of  door.  All  doors  will  be  fitted  with  rim  locks  and  white  ix>rcelain  knobs,  and 
with  brass  hooks  of  ship  cabin  pattern  for  fastening  back.  Door  blinds  will  be  fitted 
with  extra  heavv  brass  shutter  bars  and  with  bra«s  hooks  for  fastening  back.  The 
doors  on  main  deck  will  have  large  steel  hinges  and  rim  locks  with  black  porcelain 
knobs  of  extra  quality.  The  transom  and  skylight  sash  will  be  hung  with  brass 
hinges  and  have  such  hooks,  buttons,  chains,  or  other  fasteners  as  may  oe  rw^iiired. 
All  hardware  required  throughout  the  vessel  to  make  the  same  complete  and  eflicient, 
whether  specifically  mentioned  in  the  specifications  or  not,  must  be  provided  and 
put  in  place  by  the  contractor. 

116,  Stairs  and  steps. — ^There  will  be  two  stairways  at  the  forward  end  and  two  at 
the  after  end  of  cabins,  from  the  boiler  deck  to  the  hurricane  deck.  These  will  be 
locate<l  and  built  as  shown  on  the  drawings,  treads  to  be  hardwood  1 J  by  9  inches 
with  risers  of  J-inch  pine.  Stairways  will  be  sided  up  to  hurricane  deck  where 
required.  They  will  be  provided  with  neat  and  suitable  handrails  and  also  with 
hatch  doors,  and  railing  around  the  wells  on  roof.  Eight  sets  of  steps  to  skylight 
roof  will  be  provided  and  held  in  place  by  hooks  fastened  to  nosing.  These  steps 
will  be  24  inches  wide  outside,  with  treads  of  hardwood  li  inches  thick  tenoned  into 
carriages. 

116.  Flag  staffs.— Two  flag  staffs  will  be  provided,  of  Michigan  pine,  perfectly 
straight,  properly  shaped, and  fitted  with  sheave  trucks,  cleats,  and  halyards.  The 
forward  staff  will  be  6  by  5  inches  at  butt  and  36  feet  long,  the  after  staff  5  by  5 
inches  at  butt  and  30  feet  long,  and  both  will  be  stepped  on  bDiler  deck  and  securely 
strapped  and  bolted  to  nosing. 

117.  Roof  and  deck  covering. — ^The  hurricane  deck,  skylight,  roof,  and  pilot  houae 
roof  will  be  covered  with  H.  W.  Johns-Manville  Company's  '^Standard'*  asbestoB 
roofing  or  other  asbestos  roofing  of  equal  quality.  This  roofing  will  be  carefnllj 
laid  and  the  directions  given  by  the  manufacturers  will  Ik?  exactly  followed.  The 
boiler-deck  guards  and  patwageways  outi^ide  of  the  cabins  will  be  covered  with  12- 
ounce  cotton  duck,  United  States*  Army  standard,  of  approved  make,  put  on  in  a 
thoroughly  first-class  workmanlike  manner,  well  lapiieil  at  edges  and  secured  with 
10-ounce  tinned  tacks,  laid  on  a  thickness  of  heavy  roofing  felt  and  painted  with 
three  coats  of  pure  white  lead  ground  in  pure  boiled  linseed  oil  and  toned  to  lead 
color  with  lampblack. 

118.  Hose  and  fire-bticket  racks. — Racks  and  \x)xea  for  the  proper  stowage  of  all  fire 
hose  are  to  be  provided  as  required;  also  6  fire-bucket  racks,  for  6  buckets  each,  to 
be  placed  on  skylight  roof  as  directed. 

PLUMBING   AND  TINNING. 

119.  Quality  of  materials  and  workmanship. — All  fixtures  and  materials  are  to  be  of 
the  best  quality  of  their  respective  kinds,  and  all  work  is  to  be  done  in  a  most 
thorough,  sanitary,  and  workmanlike  manner,  to  the  full  satisfaction  of  the  engineer 
officer  m  chaiige;  illustrations  and  descriptions  of  all  fixtures  and  fittings  must  be 
submitted  for  approval  before  any  fixtures  are  put  in. 

ISO.  Lavatories. — Each  of  the  four  staterooms  will  be  furnished  with  an  enameled 
iron-comer  lavatory  with  apron,  16  inches  long  on  sides,  with  11  by  14  indi  oval 
basin,  patent  overflow  with  nickel-plated  brass  overflow  strainer,  waste  plug,  rubber 
stopper,  and  nickel-plated  brass  soap  cup. 

The  officers*  wash  room  will  be  furnisned  with  a  three-section  enameled  iron  Uva- 
tory,  each  section  18  by  24  inches,  with  12  by  15  inch  oval  basin,  patent  overflow,  fitted 
with  nickel-plated  brass  overflow  strainer,  waste  plug  with  rubber  stopper,  12-inch 
enameled  back,  nickel-plated  brass  union  strips,  nickel-plated  brass  soap  caps  and 
iron  brackets. 

The  crew's  quarters  will  be  furnished  with  two  four-section  enameled  iron  lav*" 
tories,  each  section  18  by  24  inches,  with  12  by  15  inch  oval  basin.  These  lavatories 
to  be  similar  to  those  described  above  for  tfce  officers'  wash  room,  and  provided 
with  similar  fittings. 

The  engine  room  on  main  deck  will  be  furnished  with  two  enameled  iron-comer 
lavatories,  16  inch  sides,  each  having  11  by  14  inch  oval  basin,  patent  overflow, 
nickel  plated  brass  overflow  strainer,  waste  plug  with  rubber  stopper,  and  nickel- 
plated  soap  cup. 

All  the  above  basins  will  be  supplied  with  No.  4  nickel  plated  Fuller  cocks  for 
both  hot  and  cold  water.    The  supply  and  waste  pipes  will  be  of  brass,  iron  pipe 
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size,  88  far  as  the  first  connection  below  the  deck.  No  traps  will  be  required  on  the 
waste  pipes.  Ail  pipes  passing  through  decks  will  be  fittea  with  deck  plates,  made 
water-tight. 

The  crew's  wash  room  on  main  deck  will  be  furnished  with  a  trough,  15  inches 
wide  and  8  feet  long,  zinc-lined  and  provided  with  drain  pipe  and  wood  cover,  also 
with  two  hot  and  two  cold  water  pip^  with  self-closing  bibbs. 

121.  Bath  fix^.— Three  5J-foot  iron  white  enameled  bath  tubs  with  3-inch  roll  rim 
will  be  placed  in  bath  rooms  as  shown  on  plan.  Each  tub  will  be  furnished  with 
one  No.  41  nickel-plated  Fuller  double  bath  cock,  nickel-plated  braes  supply  pipes, 
and  nickel-plated  connected  waste  and  overflow,  with  nickel-plated  strainer  and  rub- 
ber stopper. 

12^.  Water  doselg, — There  will  be  three  closets  on  boiler  deck  alongside  the  port 
wheelhouse,  fitted  with  No.  2  front  outlet  plain  pedestal  bowls,  copper-lined  low 
flushing  tanks,  double-cover  seats,  and  all  nttings  nickel  plated.  Seats  and  tanks 
will  be  of  oak  or  birch,  with  plain  round  comers.  The  soil  pines  will  be  connected 
and  will  discharge  through  wheelhouse  bulkhead,  with  an  elbow  on  the  outside. 
All  the  drainage  service  will  be  of  wrought  pipe  with  screwed  drainage  fittings. 

The  crew's  closets  on  main  deck  will  be  furnished  with  four  iron  flushing  rim  hop- 
pers, enameled  both  inside  and  outside,  each  furnished  with  oak  seat,  extra  large 
galvanized-iron  flushing  tank  and  all  connections  for  same.  The  tanks  will  be  sup- 
plied by  the  deck  pump,  and  overflow  pipes  from  tanks  will  connect  with  each  hopper. 

l^S,  Sinks.— One  iron  white-enameled  sink  40  by  20  inches  for  pantry,  one  30  by 
20  inches  for  kitchen,  and  one  30  by  20  inches  for  laundry,  will  be  furnished  and  set 
in  place.  Sinks  will  have  iron  brackets,  Fuller  bibbs  and  galvanized  pipe  connec- 
tions for  hot  and  cold  water  and  waste.  The  waste  pipe  from  kitchen  sink  will  be 
not  less  than  1^  inches  in  diameter  and  all  wastes  wnll  be  connected  without  traps 
and  will  be  run  overboard  independently. 

1£4-  P^p^  fitting. — All  pipe  fitting  in  connection  with  the  plumbing  must  be  done 
in  a  substantial,  workmanlike,  and  sanitary  manner.  All  rough  edges  must  be 
removed  from  the  inside  of  pipes;  pipes  must  have  the  proper  inclination  for  drain- 
age and  must  be  provided  witn  brass  drain  plugs  where  necessary;  screwed  unions 
must  be  of  brass  and  of  heavy  pattern  and  must  oe  put  in  wherever  necessary  for  the 
convenient  disconnection  of  pipes  and  fixtures. 

125.  Down  spouts. — The  following  down  spouts  will  be  provided:  4,  2  inches  in 
diameter,  from  the  pilot  house  roof  to  the  skylight  roof;  7  on  each  side,  2  inches  in 
diameter,  from  the  skylight  roof  to  the  hurricane  deck;  7  on  each  side,  2}  inches 
in  diameter,  from  the  hurricane  deck  to  the  boiler  deck;  and  10  on  each  side,  3  inches 
in  diameter,  from  the  boiler  deck  to  the  main  deck.  All  the  above  down  spouts  will 
be  made  of  galvanized  iron  No.  22  U.  S.  G.,  properly  set  up  with  flanges  well  nailed 
to  decks,  and  secured  in  place  in  a  thoroughly  substantial  manner. 

STEAM   PLANT. 

If6.  Main  boilers. — There  will  be  nine  boilers  of  the  ordinary  Mississippi  River  type, 
set  in  three  batteries  of  three  boilers  each,  as  shown  on  ^neral  plan  and  cross-section 
drawing  No.  5.  Each  boiler  will  be  47  inches  mean  diameter  and  28  feet  long,  and 
will  have  three  flues  11  inches  and  two  flues  12  inches  in  diameter.  The  boilers  will 
be  built  in  strict  accordance  with  the  rules  of  the  Board  of  Supervising  Inspectors 
of  Steam  Vessels,  for  a  working  pressure  of  165  pounds  per  square  inch.  The  shells 
will  be  of  marine  steel  0.30  inch  in  thickness  and  of  from  62,000  to  67,000  pounds 
tensile  strength.  All  holes  will  be  drilled,  and  the  longitudinal  seams  double-riveted 
and  placed  aoove  the  fire  line.  All  fines  wuU  be  lap  welded  and  the  material  will  be 
of  such  Quality  as  will  meet  all  the  requirements  of  inspection  and  test.  The  11-inch 
flues  will  be  0.22  inch  thick  and  the  12-inch  flues  0.24  inch  thick.  The  flues  will  be 
made  in  sections  3  feet  in  length,  with  the  joints  carefully  and  tightly  fitted  into  each 
other,  the  outside  ends  being  carefully  expanded  for  the  purpose,  and  the  rivet  holes 
countersunk  on  the  outside  and  the  driven  heads  slightly  and  neatly  rounded.  The 
finished  flues  must  be  perfectly  straight,  seams  staggered  when  flues  are  in  place, 
and  must  be  tested  by  hydrostatic  pressure  to  240  pounds  per  square  inch  before 
bein^  put  into  the  boilers.  Each  battery  of  boilers  will  have  a  steam  drum  30  inches 
in  diameter,  with  10-inch  connections  to  the  shells;  two  mud  drums  16  inches  in 
diameter,  with  8-inch  connections,  and  chock  pipes  6  inches  in  diameter  at  the  rear 
ends.  All  connections  must  be  made  in  such  a  manner  as  to  retain  the  full  strength 
of  the  material  in  the  flange  riveted  to  the  shells,  and  all  connections  must  be  of 
ample  section  to  compensate  for  the  metal  cut  out  for  the  holes.  All  heads  of  boilers 
and  drums  must  be  carefully  annealed  after  flanging.    The  boilers  will  be  fully 
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equipped  with  steel  branches  rivited  to  the  shells,  to  receive  all  fittings,  and  with  all 
the  usual  and  requisite  man  and  mud  holes  in  boilers  and  drums,  fitted  with  doon 
and  fastenings  complete. 

if7.  Boiler  fronts,  casing^  and  brick  work, — ^The  boilers  will  be  provided  with  heavy 
cast-iron  fronts  made  substantially  as  shown  on  drawing  5,  fitted  with  all  necessarv 
fire,  poker,  and  ash  doors,  mouthpieces,  grate  bars,  and  bearers.  The  casings  wifl 
be  of  sheet  steel  No.  12  U.  8.  G.,  strengthened  with  angle-bar  flange  around  the  ed2e 
and  carried  by  framing  bars,  stanchions,  and  cast-iron  stools  in  a  thoroughly  sob- 
stantial  manner.  All  necessary  braces,  stays,  soot  doors,  etc.,  will  be  provided.  The 
boilers  will  be  built  in  with  the  best  quality  of  fire  brick  and  covering  tiles,  the  ash 
pans  lined  with  splits,  and  the  settinps  generally  constructed  in  a  thoroughly  work- 
manlike manner  to  the  satisfaction  of  the  engineer  officer  in  cliarge. 

1£8,  Breechings  and  chimneys, — Each  battery  will  have  an  independent  breeching 
and  chimney.  The  breechings  will  be  made  of  ^-inch  iron  plate  and  1}  by  1}  by 
i  inch  angles,  of  the  forms  shown  on  the  drawing,  and  built  in  a  neat  and  workman- 
like manner.  The  smoke  doors  will  have  flame  plates  ^  inch  thick  inside  and  shields 
of  No.  16  U.  S.  G.  sheet  outside^  and  all  requisite  hinses  and  fastenings.  The  breech- 
ings must  be  properly  secured  m  place  by  bolts  and  heavy  crossbars  and  connected 
with  the  chimneys  by  slip  joints.  The  chimney  stumps  will  be  of  iron  plate  A  inch 
thick,  the  upper  ends  finished  with  21  by  2i  by  f^  inch  anele-bar  flanses  and  thelower 
ends  with  a  2}  by  1  inch  band.  The  stumps  will  have  four  angle  brackets  riveted 
near  their  lower  ends,  as  shown,  to  carry  the  weight  of  the  chimneys.  The  chimneys 
will  be  42  inches  in  diameter  and  70  feet  in  height  above  the  grates,  and  will  be  made 
of  iron  sheets  No.  10  U.  S.  G.  for  the  lower  half  and  No.  12  U.  fi.  G.  for  the  upper 
half.  The  chimneys  will  be  neatly  riveted  with  cup  heads  on  the  outside  and  strength- 
ened by  four  2  by  2  by  i  inch  angle  bars  running  full  length  in  the  inside.  They  will 
be  finished  at  top  witn  bands  and  at  bottom  with  flanges  to  mate  the  stumps.  All 
eyebolts,  wire  rope,  guys,  braces  between  chimneys,  tumbuckles,  and  fastenings 
required  forsecunng  the  chimneys  will  be  furnished  and  set  up  in  a  satisfactory  man- 
ner. Brackets  for  carrying  the  signal  lights  will  be  riveted  to  the  chinmeys.  The 
chimneys  will  be  fitted  with  the  usual  casings,  deck  rings,  and  umbrellas,  as  indi- 
cated on  drawings.  The  casings  will  be  in  two  lengths  connected  by  slip  joints,  the 
lower  part  resting  on  the  chinmey  beams  and  the  upper  oart  carried  from  the  hurri- 
cane deck.  The  casing  will  be  of  steel  No.  14X1. 8.  G.,  the  deck  rings  of  No.  16U.  S.  G., 
and  the  umbrellas  of  No.  14  U.  8.  G.  All  casings  will  be  stiffened  with  bands  or  bars, 
and  such  fittings  as  may  be  required  to  make  a  complete  and  satisfactory  piece  of 
work  must  be  supplied. 

1^9,  Chimney  bearing  frame, — This  frame  will  consist  of  two  6-inch  by  12.25  pounds 
I-beams,  curved  to  the  camber  of  the  boiler  deck  and  resting  on  the  deck  stringers, 
to  which  they  will  be  secured  by  strap  bolts.  These  beams  will  be  about  41  feet  apart 
center  to  center,  and  on  each  side  of  each  chimney  a  short  beam  of  simUar  section 
will  be  riveted  by  means  of  comer  gusset  plates  }  inch  thick.  The  center  span  of  the 
beams  will  be  supported  by  trusses,  as  shown  on  the  drawing. 

150.  Boiler  fittings. — Each  wing  boiler  will  be  furnished  with  three  and  the  center 
boilers  with  two  f-inch  Mississippi  gauge  cocks,  with  hoods,  trouehs,  and  drainpipes 
of  galvanized  iron.  A  low-water  gauge  of  approved  make  will  be  ntted  to  each  boiler. 
Eaich  battery  of  boilers  will  be  furnished  witn  one  6-inch  spring  loaded  safety  valv^ 
two  7-inch  steam  stop  valves,  two  3-inch  auxiliary  steam  stop  valves,  one  3-inch  feed 
check  valve,  one  3-inch  feed  stop  valve  with  internal  pipes,  two  21-inch  blow-off 
valves,  and  one  l}-inch  surface  blow-off  valve  for  each  boiler.  The  safety  valves  wiU 
have  heavv  cast-iron  bodies,  bronze  mounted,  with  locks,  and  easing  levers.  They 
must  be  of  approved  make,  and  conform  in  all  respects  to  the  reqmrements  of  the 
rules  of  the  fioard  of  Supervising  Inspectors  of  Steam  Vessels.  The  steam  stop  valves 
will  be  "extra  heavy"  jmttem,  with  outside  screws  and  yokes.  The  feea  valves 
and  the  blow-off  valves  will  be  "extra  heavy,'*  iron  body,  bronze  mounted,  with 
outside  screws  and  yokes  and  of  approved  pattern.  The  check  valves  will  be  "  extra 
heavy,'*  swing  pattern,  iron  body,  bronze  mounted,  with  covers  secured  by  bolts. 
The  surface  blow-off  cocks  will  be  of  bronze,  " extra  heavy"  pattern,  and  fitted  with 
internal  pipes  and  scum  dishes  made  of  sheet  brass.  Fusible  plugs  will  be  inserted 
in  flues  ana  shells  as  prescribed  by  law.  Ladders  and  run  boaras  K)r  giving  access  to 
valves  will  be  furnished  and  set  up  as  indicated. 

151.  Boiler  covering. — All  boilers,  steam  drums,  and  connections  will  be  covered 
with  genuine  magnesia  nonconductor,  containing  not  less  than  85  per  cent  of  mag- 
nesia. The  covering  will  be  not  less  than  2  inches  in  thickness,  put  on  in  blocks, 
well  secured  by  winng  or  bands,  and  covered  with  No.  6  canvas,  sewed  on  where 
practicable,  and  painted  two  coats  of  white  paint.  The  covering  tiles  of  main  boilers 
will  be  similarly  covered  to  a  thickness  of  11  inches.    The  covering  shall  not  be  put 
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on  until  the  boilers  have  been  embjected  to  tiie  prescribed  inspection  test,  and  also 
tested  under  steam  and  found  to  be  perfectly  t^nt. 

ISS.  Inspection  of  boUen. — When  completed  in  place  and  with  all  connections  made, 
the  boilers,  together  with  steam  and  feed  piping,  will  be  tested  by  the  Govern- 
ment inspector,  and  a  certificate  of  inspection  ootamed,  which  will  be  filed  with  the 
engineer  officer  in  charge  before  the  dredge  is  accepted  for  the  final  test. 

VALYIBB  AND  PIPING. 

135,  IHpe  tysUffM. — ^The  pipe  systems  throughout  the  dred^  must  be  complete  in 
all  respects^  whether  each  part  is  specifically  mentioned  herem  or  not;  they  must  be 
of  suitable  material,  and  have  suitable  fittings  adapted  to  the  several  purposes  for 
which  they  are  intended;  they  must  be  well  designed,  with  due  regard  to  location, 
directness  of  connections,  expansion,  avoidance  of  water  pockets  and  sharp  turns 
liable  to  cause  water  hammer,  and  proper  facilities  for  drainage,  and  must  conform 
to  the  requirements  of  the  Board  of  Supervising  Inspectors  of  Steam  Vessels.    All 

Eiping  throughout  the  dredge  shall  be  strictly  ''lull  weight,"  and  all  piping  used  for 
ot  water  shall  be  of  genuine  wrought  iron,  not  steel. 

134'  Valves,  cocks,  andfiUings. — All  valves  2  inches  and  under  shall  be  made  entirelv 
of  bronze,  except  where  the  nature  of  the  service  demands  other  material.  All 
^'alves  having  iron  bodies  shall  be  fitted  with  bronze  valves,  seats,  spindles,  and 
glands;  those  for  steam  and  feed,  and  as  far  as  practicable  ail  other  valves  shall  have 
outside  screws  and  yokes.  All  valves  used  for  steam  and  feed  or  subjected  to  hish  pres- 
sures shall  be  ''extra  heavy  "  and  of  ample  strength  for  the  pressures  they  will  carrry. 
All  cocks  used  for  vacuum  and  all  cocks  over  1  inch  used  for  any  other  purpose  shall 
have  packed  plugs.  All  valves  shall  be  of  high  grade  and  approved  by  the  engineer 
officer  in  chai^ze.  The  ordinary  commercial  valve  will  not  oe  accepted.  Pipes  and 
fittings  over  2  inches  in  diameter  used  for  steam,  feed,  or  other  high-pressure  pur- 
poses must  be  connected  by  flange  unions;  all  screwed  unions  throughout  the  dredge 
must  be  of  bronze,  of  heavy  pattern,  and  of  first-class  make;  all  screwed  fittings  must 
he  of  malleable  iron,  and  those  for  high-pressure  purposes  must  be  extra  heavy 
pattern. 

136.  Pipes  discharging  through  htdl, — All  pipes  dischai^ng  throu|;h  the  sides  of  hull 
will  be  connected  by  water-tight  joints;  all  above  IJ  inches  in  diameter  by  flanges 
and  bolts  with  cup  heads  on  the  outside,  and  the  smaller  pipes  by  lock  nuts  and 
washers.  All  pipes  discharging  under  pressure  will  have  elbows  on  the  outside  of 
hull.  Where  pipes  pass  through  water-tieht  bulkheads  the  bulkheads  must  be  fitted 
with  collars  and  made  perfectly  water-ti^nt. 

136,  Intake  valves  ana  pipes, — Intake  pipes  will  be  located  in  convenient  and  acces- 
sible places,  carefully  fitted  to  hull  plates  and  securely  bolted  or  riveted,  and  will 
have  screen  plates  or  bars  at  entrance.  Each  intake  will  have  a  ^te  valve  as  close 
to  the  hull  as  possible  and  a  steam  connection  for  clearing  away  drift. 

137.  Suction  wells.— Esch  intake  pipe  will  be  connected  to  a  suction  well  of  suitable 
size  for  the  purpose  it  is  intended  to  serve.  These  wells  will  be  made  from  J-inch 
steel  plate  and  have  substantial  flanges  with  covers  bolted  on,  also  inlet  and  outlet 
brancnes  of  the  number  and  size  required,  substantially  riveted  to  the  shells.  Each 
well  to  have  a  brass-wire  screen  of  suitable  mesh  and  gauge  of  wire  attached  to  a 
separate  iron  frame,  which  will  slide  in  grooves  provided  for  it  on  the  sides  of  well.  A 
wash  and  drain  plug  with  short  nipple  will  be  fitted  in  the  bottom  of  each  well. 

13S.  Steam-pipe  lines, — All  steam  pipes  5  inches  in  diameter  and  over  shall  be  of 
lap- welded  standard  pipe,  connectea  by  steel  flanges,  which  shall  be  bored  slightly 
taper  outwardly,  witn  ends  of  pip^  expanded  to  a  tieht  fit,  beaded  into  a  counter- 
sink on  the  face  of  the  flange,  and  riveted  through  hub  of  flange,  and  face  of  flange 
and  end  of  pipe  turned  off  true  after  riveting.  All  steam  pipes  over  2  and  under  5 
inches  in  diameter  shall  be  of  lap- welded  extra  strong  pipe,  connected  by  steel 
flanges  which  may  be  screwed  on.  All  pipes  under  2  inches  shall  be  standard  pipe 
with  screwed  connections.  All  flanges  of  pipes  and  flttings  shall  be  made  with  male 
and  female  rabbets.  All  fittings  shsul  be  of  the  extra  heavy  pattern,  and  all  flanges, 
rabbets,  bolt  circles,  and  the  number  and  size  of  bolts  shall  conform  strictly  to  the 
accepted  standard  of  dimensions. 

139.  Main  steam  line. — ^The  main  steam  valves  on  each  boiler  shall  be  7  inches  in 
diameter,  located  as  shown  on  drawing,  the  branches  connecting  to  mains  9  inches 
in  diameter  which  will  run  forward  to  the  main  pump  engines,  and  then  be  reduce<l 
in  proportion  to  the  reouirements.  Branches  shall  be  provided  for  all  engines  at 
convenient  locations,  ana  each  branch  shall  have  a  shut-off  valve  close  to  the  main, 
in  addition  to  the  one  on  the  engine  or  machine  which  it  supplies.  Two  balanced 
expansion  ^oints  and  two  steam  separators  shall  be  furnished  with  the  main  steam 
line. 
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140.  Auxiliary  iUam  line. — The  auxiliary  steam  line  shall  be  4  inches  in  diameter 
and  shall  be  connected  to  the  refrigerating  plant,  electric-light  engine,  shop  engine, 
feed  pumps,  bilge  siphons,  and  sucn  other  small  pumps  and  engines  as  may  be  most 
conveniently  served  from  this  line.  Each  brancn  shall  have  a  shut-off  valve  close 
to  the  main  pipe  in  addition  to  those  on  the  engines.  The  auxiliary  steam  valves 
will  be  located  on  the  steam  drums  as  shown,  and  all  valves  and  fittings  will  conform 
to  the  general  conditions  specified  above. 

141.  Exhaust  pipes. — The  exhaust  pipes  from  main,  propelling,  and  jet-pump 
engines  to  the  surface  condenser,  shall  be  of  copper.  No.  16  U.  S.  G.  Bends  shall  be 
of  as  large  radius  as  practicable,  flanges  shall  be  of  cast  iron,  bored  a  snug  fit  for  the 
outside  of  their  respective  pipes,  ana  neatly  rounded  to  fit  the  neck  of  copper  flange; 
the  ends  of  pipes  shall  have  flanges  formed  of  short  sections  of  copper,  and  must 
not  be  less  than  l  inch  thick  and  1  inch  wide.  All  other  engines  ana  pumps  shall 
exhaust  into  the  feed- water  heater,  and  connections  shall  be  made  with  standard 
pipe  and  fittings.  All  exhaust  pipes  will  be  fitted  with  straightway  valves,  close  to 
condenser  or  heater,  so  that  any  machine  on  the  dredge  may  oe  shut  down  for  over- 
hauling without  interfering  with  the  remainder. 

/^.  Air  and  circulating  pump  cofinections. — ^The  circulating  pump  shall  have  an 
independent  intake  pipe,  gate  valve,  and  suction  tank  fitted  with  brass-wire  screen. 
The  deiiverv  from  condenser  will  pass  below  deck  and  through  side  of  hull.  The 
air  pump  w^ill  deliver  into  the  end  compartment  of  the  feed-water  filter  tank  and  be 
provided  with  a  connection  to  the  atmosphere  rising  about  7  feet  above  the  hurricane 
deck  and  terminating  with  a  neat  bell  mouth. 

J4S.  Feed  pipes. — ^The  suctions  of  feed  pumps  will  take  from  the  hotwell,  and  will 
also  have  a  direct  connection  with  the  nver.  The  feed  pumps  will  deliver  into  the 
feed- water  heater,  from  which  an  independent  line  of  pipe  will  run  to  each  battery 
of  boilers.  The  regulating  valves  for  feed  to  boilers  will  be  located  conveniently  for 
handling  from  the  rear  of  boilers.  All  necessary  valves  for  operating  the  pumps, 
either  together  or  separately,  must  be  supplied;  also  a  spring-loaded  reuef  valve,  tbe 
discharge  from  which  will  be  returned  to  the  hotwell. 

144'  x^re-pipe  line. — The  fire  main  shall  be  4  inches  in  diameter,  to  run  fore  and 
aft  of  the  vessel  with  branches  and  risers  at  such  places  as  are  required  for  the  con- 
venient distribution  of  the  fire  plugs.  There  will  oe  two  fire-hose  branches  on  each 
side  of  house  on  main  deck;  three  branches  on  each  side  of  cabins  and  two  branches 
on  each  side  on  hurricane  deck.  The  branches  shall  be  2  inches  in  diameter,  fitted 
with  brass-hose  valves  with  caps  on  outlet,  and  a  hose  key  for  each  valve  secured  in 
place  by  a  brass  chain.     Hose  couplings  shall  have  standard  pipe  threads. 

14s.  Pipes  for  pile  sinking. — A  connection  shall  be  made  from  the  fire  line  to  con- 
venient locations  on  the  forward  deck  for  supplying  water  for  sinking  the  hydraalic 
piles.  Nozzles  for  2  J-inch  hose  to  stand  above  the  deck  and  shut-off  valves  near  the 
nozzles  shall  be  provided  in  addition  to  the  main  shut  off  at  pump. 

146.  JSjcap^piiea.— The  escape  pipes  from  safety  valves  shall  be  joined  together 
into  one  pipe,  wnich  will  run  up  tne  after  side  of  center  chimney  to  the  top  and 
terminate  with  a  neat  band.  These  pipes  will  be  6  inches  in  diameter,  made  of  gal- 
vanized sheet  steel  No.  16  (J.  S.  G.,  with  fiange  connections.  The  pipes  must  be 
closely  rivited  and  galvanized  after  being  riveted.  The  flange  ends  shall  be  of  cop- 
per, bolted  together  b]^  follower  flanges  of  wrought  iron.  The  escape  pipe  shall  be 
properly  secured  by  clip  braces  riveted  to  the  chimnejrs. 

147.  Drain  pipes.— AU.  parts  of  the  steam-pipe  system,  and  other  pipes  and  engines 
where  water  may  accumulate,  shall  be  amply  provided  with  drain  pipes  which  will 
dischai^  into  a  tank  conveniently  located  in  the  hold  from  which  tne  water  will  be 
pumped  into  the  feed-water  filter  tank.  All  water  pipes,  pump  chambers,  etc.,  shall 
be  fitted  with  drain  valves,  cocks,  or  brass  plugs  for  draining  them  entirely  of  all 
water  when  required. 

J4S,  Pipe  covering.— AW  live  steam  pipes  and  feed-delivery  pipes  throughout  the 
dredge  shall  be  covered  with  genuine  magnesia  nonconductor  containing  not  less 
than  85  per  cent  of  magnesia.  The  covering  shall  be  of  standard  thickness,  put  on 
in  the  best  possible  manner  with  all  ends  and  joints  properly  filled  in  and  made  ai^ 
tght,  covered  with  cotton  duck  and  painted  two  coats  of  white  paint.  The  coveriiig 
shall  not  be  put  on  until  the  pipes  have  been  tested  by  the  inspector,  tried  with 
steam  at  the  full  working  pressure  and  all  joints  found  perfe^ctly  tight 
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and  the  top  half  will  be  again  divided  vertically.  If  the  builder  desiree.  in  order 
to  facilitate  the  machining  of  the  inside  surfaces,  the  casing  may  also  be  aivided  in 
the  middle  of  the  width  as  shown  on  the  drawing.  All  joints  must  be  truly  machined 
and  pat  together  in  a  thoroughly  first-class  manner^  dowel  bolts  beine  provided  where 
necesMiry  for  keeping  the  sections  perfectly  fair  with  each  other.  The  suction  ports 
shall  he  Dored  to  45  inches  in  diameter  and  the  flanf^  shall  be  faced  and  recessed 
I  inch  deep  to  receive  ^e  throat  rings.  The  whole  internal  surface  of  the  casing 
shall  be  fitted  with  liners;  those  for  the  sides  to  be  of  cast  iron  f  inch  thick,  made 
in  two  courses  and  in  sections  as  shown  on  the  drawing,  and  secured  in  place  by 
l-inrh  coontersunk  bolts.  The  shell  liners  shall  be  of  steel  plate,  i  inch  thick,  made 
in  sections  as  shown,  and  secured  by  (-inch  countersunk  bolts.  The  edge  of  dis- 
charge port  shall  be  protected  by  a  steel  lip  secured  by  four  I-inch  countersunk 
bolts.  The  throat  rings  shall  be  in  halves,  with  faced  joints  and  shall  be  machined 
as  required  and  made  a  snn^  fit  in  suction  ports.  The  inside  faces  of  casing  will  be 
niachmed  for  the  wearing  nng  and  the  first  course  of  liners.  The  side  liners  must 
be  fitted  closely  against  the  shell  liner  on  their  outer  edges,  and  all  the  liners  must  be 
fitted  in  close  contact  at  their  joints,  and  those  edges  which  terminate  at  the  partings 
of  the  pump  casing  must  finish  exactly  flush  with  the  faces  of  the  joints  of  the  casing. 
All  liners  when  in  place  must  present  a  fairly  smooth  and  even  surface;  all  adjacent 
parts  most  fit  cloeelv;  all  irregularities  of  joints  must  be  dressed  off,  and  all  bolt 
neadfl  must  be  exactly  flush,  neither  full  nor  short  of  their  respective  countersinks. 
The  wearing  rings  shall  be  made  in  four  sections,  fltted  closely  at  the  joints  and 
around  the  throat  rings,  and  each  section  shall  be  secured  bv  three  {-inch  counter- 
sunk bolts.  They  shall  be  cast  on  a  chill  and  faces  made  as  nard  as  practicable  and 
all  sectiona  must  be  strictly  interchangeable. 

The  pump  runner  will  be  of  the  inclosed  type,  90  inches  outside  diameter,  and  of 
the  dimensions  given  on  the  drawing.  The  spider  will  be  a  steel  casting  with  three 
arms,  on  which  will  be  cast  blades  curved  and  flanged  as  shown.  Three  independent 
blades,  similarly  shaped  and  flanged,  will  be  set  midway  between  the  arms.  All 
blades  shall  be  machined  to  a  widui  of  25  inches,  with  side  plates  attached  by  i-inch 
rivets  countersunk  and  flush  on  both  sides.  The  wearing  rings  shall  be  duplicates 
of  those  on  the  pump  casing  as  described  above.  Bevona  the  wearing  rings  the  side 
plates  will  be  protected  by  liners  of  i^^<^^  steel  plate  in  six  sections,  secured  by 
f-inch  rivets  countersunk  and  flush  on  both  sides.  Both  the  inside  and  outside 
ed^es  of  side  plates  and  liners,  and  the  joints  of  liners,  shall  be  machined;  and  the 
side  plates  shall  be  properly  straightened  before  being  riveted  in  place.  If  not  true 
on  face  they  shall  be  rough  turned,  but  in  no  case  shall  their  flnal  thickness  be  less 
than  \\  inch. 

The  suction  elbows  will  be  made  in  halves  and  set  at  the  angles  shown  on  the 
drawing;  the  flange  for  connecting  them  to  casing  being  recessed  f  inch  to  flt  snugly 
over  the  throat  ring.  The  outer  ends  of  elbows  will  be  provided  with  stuflSng  boxes 
and  glands  for  the  suction  pipe,  and  the  shaft  stuffing  boxes  will  be  fitted  with  cast- 
iron  glands  and  bronze  collar  bushes,  and  bronze  oil  and  water  rings.  All  shaft 
fittings  will  be  in  halves,  put  together  with  faced  jointn.  Each  elbow  will  have  a 
12-inch  hand-hole,  located  where  shown,  the  covers  to  fill  the  holes  cloeel}^  and  to 
be  flash  with  the  inside  of  pipe.  The  pump  will  be  provided  with  two  4-inch  air 
exhausters  with  fiance  connections;  lifting  plates  and  shackles,  jackscrews  for 
breaking  joints,  and  ail  necessary  steam  and  water  valves,  oil  and  giease  cups,  and 
pipe  connections. 

160,  Pump  shaft, — The  pump  shaft  will  be  of  open-hearth  steel  of  the  dimensions 
^ven  on  the  drawing;  the  couplings  will  be  forged  on  and  the  shaft  will  be  enlarged 
in  the  middle  to  i  inch  in  excess  of  the  outside  diameter  of  the  couplings,  to  form 
the  runner  seat.  The  runner  shall  be  a  tight  fit  on  the  shaft  and  secured  by  two 
keys  driven  in  opposite  directions  and  finished  with  two  false  hubs  or  collars  of  cast 
iron  fitting  closely  to  the  shaft  and  runner  hubs  and  secured  by  tap  bolts  as  shown. 
After  the  runner  is  keyed  on  and  completely  finished  the  shaft  shall  be  hung  in  a 
lathe  or  on  suitable  barings  and  testea  for  running  true,  and  shall  be  balanced  to 
the  satisfaction  of  the  engineer  officer  in  charge.  The  pump  shaft  will  be  carried  by 
two  bearings  independent  of  the  stuffing  boxes.  These  bearings  will  be  of  neat  and 
Bui table  design,  of  ample  strength,  and  will  be  carried  from  the  tie  frames  which 
connect  the  pump  and  engines.  These  tie  frames  shall  be  of  box  form,  with  opening 
in  sides  or  top  to  give  access  to  the  bolts  in  pump  casing,  and  uiust  be  of  ample 
Ptrength  for  tneir  intended  service. 

161.  Extra  parts /or  pump. — The  following  extra  parts  will  be  supplied  with  the 
pump,  and  each  piece  shall  have  been  fitted  in  place,  with  all  its  fastening  bolts, 
ouch  pieces  as  may  require  it  shall  be  properly  marked  for  easy  identification.  Two 
throat  rings  in  halves,  cast  iron;  one  set  of  outer  course  liners,  right  hand,  11  pieces  in 
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all,  cast  iron;  one  set  of  outer  course  liners,  left  hand,  11  pieces  in  all,  cast  iron;  two 
complete  wearing  rin^s  for  casing,  8  pieces;  two  complete  wearing  rings  for  ranner,  8 
pieces;  two  sets  of  iV:ii^<^^  steel  weanng  plates  for  runner,  12 pieces;  one  castHsteel  lip 
for  discharge  port,  with  4  bolts;  one  set  of  }-inch  plate  steel  shell  liners;  one  set  of 
l-inch  countersunk  bolts  for  liners,  102  in  all;  one  set  of  {-inch  countersunk  bolts  for 
wearing  rings,  24  in  all;  one  set  of  {-inch  countersunk  bolts  for  shell  liners. 

152.  Main  pump  engines. — ^The  pumping  engines  will  be  horizontal  tandem  com- 
pound condensing  '  *  Ideal ' '  ensines.  The  stroke  will  be  24  inches.  The  ensines  will 
be  designed  to  run  at  a  speed  of  140  to  145  revolutions  per  minute,  and  will  be 
required  to  develop  1,500  indicated  horsepower  at  the  latter  speed.  The  steam  pres- 
sure at  boilers  will  be  150  pounds  per  square  inch  and  the  vacuum  in  condenser  about 
22  inches.  The  engines  must  be  desisned  for  heavy  and  continuous  service  and 
should  not  exceed  in  width  the  space  allotted  to  them  on  the  plan.  The  crank  shafts 
will  have  a  flimge  coupling  on  one  end  worked  solid  with  the  shaft  The  bearings 
must  be  of  ample  proportions,  and  the  engines  thoroughlv  controlled  bv  shaft  gov- 
ernors. Metallic  packing  shall  be  used  for  piston  ana  valve  rods  and  all  neoesBary 
automatic  drain  cocks,  relief  valves,  sight  feed  and  other  lubricators,  and  indicator 
cocks  and  mechanism  for  taking  diagrams  will  be  furnished.  A  steam  separator, 
with  gauge  glass  and  dndn  cock  complete,  a  steam  stop  valve,  and  a  balanced  throt- 
tle valve  win  be  provided  for  each  engine^  with  a  convenient  means  for  handling  the 
same.  The  cylinders  will  be  covered  with  genuine  85  per  cent  magnesia  noncon- 
ductor and  la^ed  with  No.  14  sheet  steel. 

J6S.  F<yrgings.^A\\  heavy  foigings  for  engines,  etc.,  throughout  the  dredge,  such 
as  crank  and  other  shafts,  connecting  rods,  crank  and  cross-head  pins,  etc,  shall  be 
made  of  open-hearth  steel  of  medium-hard  qualitv,  and  shall  be  thoroughly  and 
carefuUy  annealed  after  foiging.  They  shall  be  finished  all  over,  except  where 
otherwise  specified,  and  all  b^irings  and  working  sur&tces  shall  be  finished  and 
polished  in  the  best  possible  manner.  All  small  forgings  of  steel  shall  be  property 
annealed  after  forging,  and  the  engineer  officer  in  chai:ge  ma^  at  his  discretion 
require  any  material  or  forged  piece  to  be  tested  in  order  to  satisfy  himself  of  the 
strength  or  suitability  of  the  said  material  or  forged  piece  for  the  purpose  for  which 
it  is  intended.    Such  tests  shall  be  made  by  and  at  the  sole  expense  of  the  contractor. 

164'  Surface  condenser.— The  condenser  shall  be  of  ample  capacity  for  the  main 
pumping  engines  and  the  jet-pump  engine  when  developing  a  total  of  about  1,800 
indicated  horsepower.  The  shell  shall  oe  of  cast  iron  and  either  cylindrical  or  rec- 
tangular in  form,  as  may  best  suit  the  conditions  of  floor  space  and  height.  The  tube 
heads  shall  be  ol  iron  and  the  tubes  seamless  drawn  brass  tinned  insiae  and  outside, 
both  ends  plain,  and  secured  by  screwed  glands  with  inside  shoulders  to  prevent 
creeping  of  tubes.  All  parts  of  condenser  shall  be  of  very  close-grained  iron,  smooth 
of  surmce,  free  from  flaws  and  blowholes,  and  of  adequate  strength.  The  condenser 
will  also  be  used  for  the  propelling  engines,  but  onlv  occasionally  at  the  same  time  as 
the  pumping  engines,  and  then  only  to  the  extent  of  about  100  indicated  horsepower. 
As  tne  temperature  of  the  circulatmg  water  may  be  as  high  as  80^  F.  and  the  water 
will  hold  a  considerable  amount  of  mud  in  suspension,  the  circulating  water  shoul^ 
be  more  abundant  and  the  tubes  of  lareer  diameter  than  usual. 

155.  Air  pump.— The  air  pump  shall  be  of  the  vertical  simplex  beam  type,  of  Blake 
or  Worthington  manufacture  or  other  of  equally  good  design  and  workmanship,  and 
of  suitable  size  for  the  condenser.  The  pump  cylinder  shall  be  composition  lined, 
fitted  with  composition  bucket,  bucket  rod,  and  head  valves  and  otherwise  fitted  and 
furnished  according  to  the  best  marine  practice. 

156.  Circulating  punw.— The  circulating  pump  shall  be  of  the  centrifugal  type,  direct 
connected  to  a  vertical  engine  self-contained  on  one  bedplate,  and  will  be  of  substan- 
tial construction  and  furnished  with  all  requisite  automatic  sight-feed  lubricatorB, 
stop  valve,  drain  cocks,  etc. 

157.  Jet  pump. — The  let  pump  for  supplying  water  to  the  nozzles  of  the  wate^Jet 
agitator  will  be  a  20-inch  centrifugal,  direct  connected  to  a  vertical  compound  con- 
densing engine,  and  mounted  on  a  heavy  subbase.  The  pump  will  be  reqnired  to 
deliver  about  8,000  gallons  of  water  per  minute  at  a  pressure  of  20  pounds  per  square 
inch .  The  engine  shall  be  substantially  built  and  have  large  wearing  surfiices,  adapted 
to  continuous  running,  and  shall  be  fitted  up  in  the  best  possible  manner,  the  recip- 
rocating parts  efficient! v  balanced,  and  all  the  usual  and  requisite  stop  valves,  drain 
cocks,  automatic  sight^feed  and  other  lubricators,  etc.,  supplied  and  neatlv  mounted. 
Indicator  cocks  and  mechanism  for  taking  diagrams  will  be  provided.  CylindeFS  wiji 
be  covered  with  genuine  magnesia  nonconductor  and  lagged  with  No.  14  sheet  steel. 
This  engine  will  exhaust  into  the  condenser. 

158.  Suction  pipes  in  hold. — ^The  suction  pipes  for  main  pump  will  be  25i  inchea 
inside  diameter  and  neatly  formed  to  the  required  shape  to  suit  the  elbows  on  the 
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pump,  as  shown  on  the  drawings.  They  wi  11  be  made  of  12. 75-pound  plate,  the  courses 
will  be  tapered,  all  seams  lapped  and  single  riveted  with  driven  heiads  flush  on  the 
inside,  and  made  absolutely  air  and  water  tiehl  The  forward  ends  will  be  25}  inches 
square  and  will  have  substantial  cast-iron  &nge8  riveted  on  to  suit  the  inboard  con- 
nection of  radial  joint.  The  after  ends  of  pipes  will  terminate  with  cast-steel  or  lap- 
welded  sections,  machine  finished  on  the  outside  to  fit  the  stuffing  boxes  on  ends  of 
pump  elbows.  The  curved  parts  of  suction  pipes  will  be  made  in  as  small  sections  as 
practicable  in  order  to  give  a  smooth  and  easy  waterway.  Such  flange  connections 
and  bulkhead  flanges  as  may  be  required  for  the  proper  handling  of  pipes  and  making 
of  joints  will  be  provided  and  fitted  in  a  satisfactory  manner. 

159.  Discharge  of  main  pump, — ^The  section  of  discham  pipe  from  pump  to  bulk- 
head 47  will  be  made  as  indicated  on  ^neral  drawing  No.  1.  The  forward  end  will 
be  30  by  36  inches  with  a  heavv  cast-iron  flanj^  to  suit  the  pump.  The  after  end 
will  terminate  in  a  castrsteel  or  lap-welded  section,  machine  finished  on  the  outside 
to  fit  the  stuffing  box  in  bulkhead.  The  stuffing  box  will  be  machine  finished  in  the 
packing  chamber  and  gland,  and  connected  to  me  bulkhead  by  bolts  outside  of  the 
flange  which  secures  the  discharge  pipe  to  the  after  side  of  the  bulkhead.  A  man- 
hole will  be  provided  in  the  discharge  pipe  as  near  to  the  pump  as  possible,  the  cover 
to  be  flush  with  the  pipe  on  the  inside.  The  first  length  of  pipe  at  pump  may  be 
of  cast  iron  or  of  steel  ^ate  fl  inch  thick;  the  change  in  shape  must  be  gradual,  and 
at  least  4}  feet  long.  The  body  of  pipe  will  be  of  12.75-pound  plate,  and  conform  to 
the  remainder  of  discharge  pipe  in  nold,  as  specified  in  paragraph  70. 

160.  Discharge  of  jet  pump. — ^This  pipe  will  be  made  from  10.2-pound  plate,  and  of 
such  length  and  shape  as  is  required  by  the  location  of  the  pump.  The  seams  shall 
be  single-riveted  lap  seams,  with  driven  heads  flush  inside,  in  taper  courses  laid  with 
the  flow  of  water,  and  the  pipe  must  be  perfectly  water-ti^ht.  The  flanges  shall  be 
of  cast  iron  of  ample  strength,  and  all  faces  shall  be  machine  flnished. 

161.  Badi/il  joirds. — Each  radial  joint  will  consist  of  five  parts — the  hinge  frame,  the 
gland,  the  radial  arm,  the  telescope  pipe,  and  the  inboard  connection.  These  joints 
will  be  made  in  accordance  with  the  detail  drawing  No.  10,  machined  in  all  pcu-ts  as 
indicated  or  required,  and  well  and  accurately  fitted  together  ;n  a  first-class  and 
thoroughly  substantial  manner.  The  several  parts  will  be  of  cast  steel  or  iron  as 
called  for  by  the  drawing,  and  special  care  must  be  exercised  to  obtain  thoroughly 
sound  and  perfect  castings.  All  gland  studs  shall  have  brass  nuts.  The  bolting  to 
hull  shall  be  done  in  a  thorou^ly  workmanlike  manner,  and  the  joint  packing  snail 
be  approved  by  the  en^neer  officer  in  charge.  When  the  hinge  frames  are  in  perfect 
alignment,  four  holes  in  each  frame  shall  be  reamed  out  and  drive  bolts  put  in  to 
insure  permanence  of  alignment. 

16S.  Suction  head. — The  suction  head  will  be  constructed  in  accordance  with  draw- 
ing No.  9.  Any  needed  detail  drawing  will  be  furnished  to  the  contractor  by  the 
United  States.  The  suction  head  is  designed  for  dred^ng  both  up  and  down  stream, 
and  is  provided  with  two  sets  of  jet  nozzles,  to  either  of  which  water  may  be 
admitted  at  will  by  means  of  a  valve  in  the  center  of  the  pressure  chamber,  operated 
from  the  deck  by  means  of  pitch-chain  and  wire-rope  gearing.  Four  fiap  valves  close 
the  downstream  entrance,  and  are  so  arranged  that  when  opened  for  dredging  down- 
stream they  will  close  the  upstream  entrance.  These  valves  are  operated  in  pairs 
by  small  hydraulic  cylinders  placed  at  the  upper  end  of  suction  pipes  and  connected 
to  the  water  supply  oy  jointed  pipes.  The  suction  head  will  be  33  feet  long  from 
the  center  of  hmge  pin  to  the  lip,  with  mouthpiece  32  feet  wide  over  all.  The 
mouthpiece  will  be  Duilt  separatelv  from  the  suction  head  and  will  be  attached 
thereto  by  a  bolted  fiange  joint  as  snown.  The  two  throat  pieces  will  be  shaped  as 
shown,  contracting  toward  the  suction  pipes,  which  will  be  24  inches  square  inside, 
and  will  terminate  in  the  steel  radial  arms  bv  which  the  suction  frame  is  suspended. 
The  two  suction  pipes  will  be  tied  together  by  a  system  of  lattice  bracing  as  shown. 
All  plates  used  in  the  construction  of  suction  head  shall  be  rerolled  until  perfectly 
straight,  and  all  angle  bars  shall  be  properly  straightened  before  being  finally  riveted 
in  place.  The  bottom  plate  of  mouthpiece  will  oe  i  inch  thick,  23f  inches  in  fin- 
ished width,  and  32  feet  long,  machined  to  a  bevel  on  the  after  edge  to  receive  the 
flap  valves  when  closed.  On  the  underside  of  bottom  plate  will  be  riveted  two  6 
by  4  by  }  inch  angles,  as  shown,  running  the  full  length  in  one  piece  and  slotted  to 
receive  the  jet  nozzles.  The  top  plate  of  mouthpiece  will  be  J  inch  thick,  22}  inches 
wide^  and  32  feet  long,  and  to  its  after  ed^  will  be  riveted  a  j-inch  plate  bent  to  the 
required  angle  and  having  a  4  by  4  by  }  mch  angle  32  feet  lon^  riveted  to  its  after 
edge  to  connect  to  suction  pipes.  The  top  and  bottom  plates  will  be  connected  by 
flanged  end  pieces  of  cast  steel  and  three  intermediate  separators  of  cast  iron.  All  of 
these  pieces  shall  be  machined  to  10  inches  in  depth,  shall  have  bearings  for  the  flap 
valves,  fitted  with  steel  caps,  and  shall  be  securea  in  place  by  rivets  or  through  bolts 
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as  required.  At  the  lower  and  after  end  of  mouthpiece  there  will  be  a  6  by  4  by  }  inch 
angle,  riveted  to  the  end  flanges  and  secured  to  each  separator.  This  angle  forms  the 
bottom  flange  of  mouthpiece  by  which  it  is  bolted  to  the  suction  pipes.  The  flap 
valves  will  be  of  steel  piate  i  inch  thick,  riveted  to  steel  back  bars,  as  shown.  A  lever 
will  be  cast  on  each  back  bar  for  operating  the  valves.  The  journals  and  faces  of  back 
bars  and  edges  of  valve  plates  will  be  machined,  and  provision  made  in  back  bar  for  a 
gasket,  as  shown  on  the  detail  drawing.  The  top  and  bottom  plates  will  be  perforated 
to  receive  the  36  distributing  pipes  from  the  pressure  chambers  to  the  nozzles.  These 
pipes  will  be  3  inches  in  diameter,  extra  strong,  truly  faced  on  each  end,  and  will  fit 
into  recesses  in  the  top  plate  and  nozzles  with  suitable  water-tight  gaskets.  The  nos- 
zles  will  be  steel  castings,  secured  by  two  i-inch  square-neck  countersunk  bolts  to  each, 
and  by  bolting  together  in  pairs  as  shown.  The  upstream  mouth  will  be  screened  bv 
pipe  ferrules  and  1 -inch  bolts  passing  through  the  top  and  bottom  plates  and  spaced, 
as  shown  on  drawing.  The  ferrules  shall  be  of  1-inch  extra  strong  pipe.  Shielda  for 
the  distributing  pipes,  made  from  ^^-inch  plate,  will  also  be  providea.  Each  shield 
will  be  in  one  piece,  bent  to  the  required  shacne,  riveted  together  at  the  edges  with 
flush  rivets,  and  must  be  a  snug  fit  between  tne  plates  of  mouthpiece.  The  down- 
stream mouth  will  be  screened  hy  steel  bars  of  the  form  and  dimensions  given  on  the 
drawing,  secured  in  place  by  i-inch  bolts.  The  nozzles  will  be  protected  by  steel 
shoes  fitting  between  and  bolted  to  the  bottom  angle  bars.  The  pressure  chambere 
will  be  built  on  top  of  mouthpiece,  as  shown  on  the  drawing.  The  plates  will  be  ^ 
inch  thick,  and  angle  bars  t  inch  thick  and  of  the  different  sizes  called  for.  The 
chambers  will  be  required  to  stand  a  working  pressure  of  20  pounds  to  the  square 
inch,  and  will  be  tested  for  water-tightness  before  being  accepted.  The  valve  cham- 
ber will  be  a  steel  casting  bored  to  a  smooth  surface  and  having  flanges  cast  on  the 
outside  for  riveting  to  the  walls  of  pressure  chamber.  The  valve  will  consist  of  a  carfr 
iron  bull  ring,  fitt^  with  bronze  packing  rings,  and  will  be  actuated  by  two  racks  and 
pinions  on  the  inside  of  jet  pipe.  There  will  be  a  cover  at  the  forward  end  of  valve 
chamber  to  give  access  to  the  valve  without  removing  any  of  the  pipe  connections. 
At  the  after  end  of  valve  chamber  there  will  be  a  cast-iron  junction  pipe  23  inches 
long,  tapering  from  20  inches  to  17  inches  diameter,  and  provided  with  stuffing  boxes 
to  receive  the  actuating  spindle.  The  lifting  lugs  for  the  hoisting  tackle  will  connst 
of  plates  f  inch  thick,  snaped  as  shown  on  drawings  and  riveted  to  the  pressure 
chambers  with  double  angle  clips.  The  suction  head  will  be  built  in  a  thoroughly 
first-class  and  workmanlike  manner.  Parts  will  be  machined  where  noted  or  where 
re(iuired  to  insure  ^ood  work,  outside  rivet  h^ads  will  be  neatly  cupped,  inside  rivets 
driven  flush,  and  pipes  calked  and  made  air-tight. 

16S.  Jet  pipe. — The  jet  pii>e  will  be  20  inches  in  diameter  and  curved  at  the  lower 
end  to  connect  with  junction  pij)e  on  suction  head.  The  upper  end  will  be  18  inches 
s(]uare  to  suit  the  radial  pipe.  The  pipe  will  be  made  from  i-inch  steel  plate  with 
single  riveted  laps,  rivetea  flush  inside,  and  made  water-tight  under  a  working  pressure 
of  20  pounds  per  square  inch. 

J  64.  Safety  chains  for  auction  head, — Chains  or  other  suitable  means  of  securing  the 
suction  head  when  not  in  use  will  be  provided. 

165.  Hoisting  frame  and  pile  derricks, — The  hoisting  frame  and  pile  sheers  for  han- 
dling the  suction  head  and  the  hydraulic  piles  will  be  built  as  shown  on  drawing 
No.  11.  The  A-frame  legs  will  consist  of  12-inch  by  20.5-pound  channels,  latticed 
together  and  fitted  with  cheek  plates  for  pin  connections  at  the  lower  end.  They 
will  be  riveted  together  at  the  upper  end  with  i-inch  plates,  and  held  in  position  by 
a  stiff  back  leg  consisting  of  two  8-inch  by  11.25-pound  channels  tied  tc^therand 
pin  connected  to  A  frame  and  deck.  The  sheer  legs  for  hydraulic  piles  will  consist 
of  8-inch  by  11.25-pound  channels  latticed  together  and  fitted  with  cheek  plates  at 
the  lower  ends  for  pin  connections  to  deck.  The  upper  ends  will  be  riveted  together 
with  }-inch  plates  and  provision  made  for  hoisting  tackles  and  back  braces.  These 
back  braces  will  consist  of  two  6-inch  by  8-pound  channels  tied  together  and  pin 
connected  to  the  head  of  A  frame.  The  sheer  legs  will  be  stiffened  by  cross  ties  of 
3-inch  extra  strong  pipe,  pin  connected  as  shown  on  the  drawing.  All  parts  of  the 
hoisting  frame  ana  derricks  must  be  neatly  made,  riveted  with  snap  heads  on  the 
outside,  have  all  projecting  edges  dressed  on  flush,  and  all  sharp  comers  and  rough 
edges  removed. 

166.  Hoisting  tackle. — ^The  hoisting  tackle  for  suction  head  will  be  suspended  from 
the  A  frame  and  will  consist  of  wire-rope  sheave  blocks  for  ^vq  parts  of  f-inch 
diameter  rope.  The  sheaves  shall  be  not  less  than  30  inches  in  diameter  at  the 
bottom  of  groove,  grooves  finished,  eyes  bushed  with  bronze,  pins  4  inches  diameter, 
with  provision  for  lubricating  with  grease.  The  connection  to  suction  head  will  be 
a  two-leg  sling  chain  li  inches  in  diameter,  of  best  quality  and  make  of  dredge 
chain,  proof  tested.    The  coupling  links  shall  be  made  as  shown,  and  held  in  position 
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by  a  distance  bar  of  4-mch  extra  strong  pipe  secured  by  a  1 J -inch  through  bolt 
on  which  will  be  shrunk  four  collars,  whose  outside  diameter  will  fit  the  inside  of 
pipe.  Special  care  must  be  taken  to  obtain  perfectly  sound  forgings  of  suitable 
material,  eyes  in  links  must  be  bored,  and  connecting  pins  machined  where  cold 
rolled  steel  is  not  used. 

le^.  Hoisting  rope. — The  hoisting  rope  will  be  of  best  quality  }-inch  flexible  wire 
rope,  with  a  guaranteed  breaking  strength  of  not  less  than  56,000  pounds. 

16S.  HoiMing  winch, — This  winch  will  be  made  substantially  as  shown  on  drawing 
No.  13,  but  latitude  will  be  allowed  the  contractor  for  the  use  of  existing  patterns, 
provided  the  conditions  of  space  and  power  are  maintained.  The  engines  will  be 
norizontal,  with  cylinders  7  inches  in  diameter  and  7-inch  stroke,  covert  and  lagged 
with  sheet  steel,  and  shall  be  fitted  with  link-motion  reversing  eear.  The  winch 
will  be  geared  about  32  to  1,  the  pinions  to  be  of  cast  steel  and  the  wheels  of  gun 
iron  of  not  less  than  28,000pounds  tensile  strength,  and  the  framing  well  proportioned 
and  of  extra  strength.  The  winch  will  be  fittecl  with  brake,  reversing  and  brake 
levers,  and  all  necessary  lubricators,  valves,  drain  cocks,  etc.  The  character  of 
material  and  workmanship  and  the  general  finishing  and  fitting  of  this  winch  shall 
(conform  to  the  standard  of  the  main  engines. 

169,  Bow  hauling  winches. — Two  winches  for  handling  the  head  cables  will  be  located 
on  the  forward  deck  as  shown.  These  winches  will  be  made  substantially  as  shown 
on  drawing  No.  12,  but  latitude  will  be  allowed  the  contractor  for  the  use  of  existing 
patterns,  provided  all  conditions  of  space,  power,  and  variations  of  speed  are  main- 
tained. The  engines  will  have  cylinders  7  inches  in  diameter  aud  7-inch  stroke, 
fitted  with  either  steam  or  link  motion  reversing  gear.  The  first  motion  will  be 
worm  gearing,  the  remainder  spur  gearing,  in  such  ratio  that  the  cable  may  be  hauled 
in  at  speeds  varying  from  15  inches  to  35  feet  per  minute,  with  engine  speeds  varying 
from  50  to  250  revolutions  per  minute.  The  worm  will  be  of  bronze,  the  pinions  of 
ccst  steel,  the  spur  wheels  of  gun  iron  of  not  lens  than  28,000  pounds  tensile  strength, 
and  the  clutches  of  cast  steel.  All  gears  running  loose  will  oe  bushed  with  bronze. 
The  drum  will  be  loose  on  shaft  ana  driven  bv  a  friction  band  to  admit  of  slipping 
nnder  extraordinary  strains.  The  winches  will  be  fitted  with  brakes  of  ample  power 
and  will  have  gypsy  heads  on  the  outer  ends  of  worm  shafts.  All  clutch  levers, 
lubricators,  valves,  drain  cocks,  and  other  fittings  that  are  necessary  for  the  coni- 
plete  outfitting  of  the  winches  must  be  supplied.  Test  pieces  of  the  metal  from 
which  the  wheels  are  cast  will  be  required,  and  such  tests  for  tensile  strength  as  the 
engineer  ofi^cer  in  charge  maj-  deem  necessary  shall  be  made  by  the  contractor  without 
cost  to  the  United  States.  The  character  of  material  and  workmanship  and  the  gen- 
eral finishing  and  fitting  of  these  winches  shall  conform  to  the  standard  of  the  main 
engines. 

170,  Cables, — ^Two  best  quality  crucible-steel  wire-rope  hauling  cables  will  be  sup- 
plied, 1  inch  in  diameter  and  1,600  feet  long  each,  with  a  guaranti^ed  breaking  strength 
of  66,000  pounds.  An  eye  will  be  spliced  on  one  end  of  each  cable,  the  other  ends 
being  secured  to  the  drums  of  the  hauling  winches. 

171,  Sjmd  anchor  and  steam  lift. — The  spud  anchor  will  be  of  Oregon  fir  of  the  qual- 
ity known  as  ship  timber,  or  of  upland  white  oak.  It  will  be  26  inches  square  and 
36  feet  long,  and  must  be  free  from  all  imperfections,  and  must  not  have  more  than 
2  inches  of  wane  on  any  of  the  comerp.  The  spud  will  be  fitted  with  a  cast-iron 
point,  secured  by  drift  bolts  passing  through  four  |-inch  steel  plates  riveted  to  the 
point  Eight  pieces  of  steel  rack,  in  3- foot  lengths,  will  be  fitted  into  one  face  of  the 
spud  and  secured  by  {-inch  through  bolts,  the  bolt  lugs  being  so  spaced  that  the 
pieces  shall  be  interchangeable.  The  steam  lift  will  be  made  in  accordance  with 
drawing  No.  14.  The  cylinder  will  be  20  inches  in  diameter  with  a  stroke  of  6  feet, 
with  piston  having  three  metallic  packing  rings,  4-inch  steel  piston  rod,  and  top  and 
bottom  covers.  The  lifting  cam  will  be  a  steel  casting,  the  side  links  will  be  forged 
steel,  with  the  eyes  bored,  and  all  pins  will  be  of  steel.  The  back  plate  will  be  1 
inch  thick  and  10  inches  wide,  and  back  bar  and  plate  will  be  secured  by  strap  bolts 
to  the  oak  gripping  block.  The  tripping  dog  will  be  forged  steel,  and  will  be  fitted 
up  in  the  best  possible  manner  to  take  a  bearing  on  the  outside  of  knuckle.  The 
dog  will  be  hinged  in  lugs  cast  on  the  deck  flange  and  will  be  provided  with  a  suit- 
able tripping  lever.  Stoppers  of  white  oak  will  be  secured  to  the  deck  flange  as  shown 
to  stop  tne  cam  and  pipping  block  when  down.  A  steam  operating  valve  and  all 
requisite  pipe  connections,  drains,  and  lubricators  will  be  furnished,  the  pipes  being 
connectea  with  flexible  couplings  of  approved  make  where  reouired  to  provide  for 
the  movement  of  the  cylinder.  The  base  plate  for  supporting  tne  cylinder  will  be  a 
steel  casting  secured  to  the  keelson  and  bulkhead  as  snown  on  the  drawings. 

172. — Capstans.  Four  steam  power  single  barrel  capstans  are  required;  two  for  the 
forward  dedk  aud  two  for  the  stern,  located  as  shown  on  the  general  plan.     These 
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capstans  will  be '  *  Hyde  "or  *  *  Providence ,  *  *  or  others  of  equal  quality,  approved  by  the 
engineer  oflScer  in  chatve.  The  engines  will  have  cylinders  7  inches  in  diameter  and 
8-inch  stroke,  and  will  be  fitted  with  reversing  gear.  The  cylinders  shall  be  lagj^ 
and  all  operating  valves  and  levers,  drain  cocks,  lubricators,  etc.,  shall  be  supplied 
and  mounted  in  a  satisfactory  manner. 

PROPELLING   MACHINERY. 

17S,  Engines, — Each  paddle  wheel  will  be  driven  by  a  horizontal  cro8S-oompomid 
condensing  engine,  exhausting  into  the  same  condenser  as  the  main  engines.  They 
will  be  located  on  the  main  deck  as  shown  on  the  general  plan,  and  coupled  to  tb^ 
paddle  wheel  by  means  of  spur  gearing.  The  stroke  will  be  30  inches,  and  each 
engine  will  be  required  to  develop  500  indicated  horsepower  when  running  at  a  maxi- 
mum speed  of  100  revolutions  per  minute  witha  boiler  presBureof  150  pounds  per  squire 
inch  and  a  condenser  vacuum  of  about  22  inches.  The  engines  will  be  ntted  with 
link-motion  valve  gear,  and  will  be  operated  separately,  by  suitable  throttle  ud 
reversing  levers,  conveniently  located  for  handling  by  one  man.  The  engines  mnet 
be  desired  for  heavy  and  continuous  service,  must  be  carefully  counterbalanced,  and 
all  moving  parts  must  be  fitted  with  means  for  taking  up  the  wear.  The  crank  shafto 
may  be  either  forged  solid  or  built  up,  and  the  shaft  bearings  must  be  of  ample  pro* 
portions  to  insure  cool  running  under  the  severest  conditions.  The  piston  and  valve  i 
rods  will  be  fitted  with  metallic  packing,  the  cylinders  covered  with  genuine  magneai  1 
nonconductor  and  la^ed  with  r^o.  14  sheet  steel,  and  all  necessary  sight  fe^  and] 
other  lubricators,  relief  valves,  drain  cocks,.indicator  cocks,  and  mechanism  fortakiag 
diagrams  furnished  and  mounted  in  a  satisfactory  manner.  Each  engine  will  be  fur- 
nished with  a  steam  separator  fitted  with  gauge  glass  and  drain  cock,  and  with  a  shut- 
down valve  in  addition  to  the  throttle  valve,  which  will  be  of  the  balanced  type. 

174'  Oear  wheeU. — ^These  gears  will  be  of  5-inch  pitch  and  13  inches  face,  the 
wheels  having  106  teeth  and  the  pinions  21  teeth.  The  wheels  will  bemadein  halves, 
proportioned  to  withstand  possible  shocks  from  drift  and  snags,  put  together  with 
machined  joints  and  strongly  bolted:  The  wheels  must  be  machine  moldted  and  per- 
fectly true  both  in  diameter  and  pitch,  and  must  be  cast  from  gun  iron  of  not  lessuian 
26,000  pounds  tensile  strength.  CJoupons  for  tests  must  be  cast  with  each  gear,  and 
such  tests  for  tensile  strength  as  the  engineer  officer  in  charge  may  deem  neoessary 
shall  be  made  by  the  contractor  without  cost  to  the  United  States.  All  gears  shall  be 
a  pressed  fit  on  their  respective  shafts. 

175,  Paddle  shafts  and  flanges. — These  shafts  shall  be  of  open-hearth  steel,  subject 
to  the  general  conditions  stated  in  pan^;raph  153.  They  will  be  of  the  sizes  given 
on  drawing  No.  4,  machined  where  noted  and  smooth  forged  in  the  hexagonal  body. 
Each  shaft  will  be  fitted  with  three  cast-steel  flanges  7  feet  in  diameter  firmly  keyed 
in  place.  The  flanges  will  be  provided  with  pockets  for  20  wheel  arms,  of  the 
dimensions  given. 

176,  Shaft  bearings. — Inboard  and  outboard  bearings  shall  have  large  wearing 
surfaces,  the  pillow  blocks  to  be  heavy  and  fitted  up  in  a  first-class  manner  to  take 
up  wear,  the  faces  properly  machined,  and  all  securely  bolted  and  keyed  to  the  sole 
plates  on  bridgetrees.  Provision  will  be  made  for  lubrication  with  both  oil  and 
grease. 

177.  Paddle  loheels. — The  wheels  will  be  28  feet  in  diameter  over  the  buckets,  ^ith 
three  sets  of  arms,  20  arms  to  each  set,  and  will  be  built  in  accordance  with  beet 
river  practice.  The  buckets  will  be  14  feet  long,  30  inches  wide,  and  IJ  inches 
thick;  the  arms  will  be  12  inches  wide  from  the  outer  end  to  the  circle,  tapering  to 
the  fiange,  where  they  will  be  8  inches  wide,  and  then  tapering  to  2\  inches  at  the 
point,  the  thickness  being  3t  inches.  The  circle  will  be  22  feet  outside  diameter,  the 
segments  7  inches  wide,  and  3}  inches  thick,  set  up  with  kevs  in  the  usual  manner, 
secured  bv  iron  circles  on  each  side  5  inches  wide  and  ^y  inch  thick  bolted  with  one 
{-inch  bolt  through  each  arm  and  three  t-inch  bolts  through  each  s^ment  and  made 
in  sections  of  convenient  length  with  the  ends  overlapped  and  an  extra  bolt  in  each 
lap.  Three  sets  of  braces  will  be  fitted  to  the  arms  between  the  circles  and  flangra, 
held  in  place  by  J-inch  boat  spikes.  Battens  for  buckets  shall  be  7  Inches  wide  and 
1|  inches  thick,  the  buckets  being  secured  by  three  f-inch  stirrup  bolts  to  each  arm. 
All  the  timber  for  wheels  to  be  of  seasoned  white  oak,  except  the  braces  which  will 
be  of  poplar  and  shall  be  dressed  on  two  sides  to  the  sizes  given. 

178.  Gauges,  efc— The  following  gauges  will  be  required  and  must  be  set  up  in  con- 
venient places  as  directed,  mounted  and  secured  in  a  suitable  manner,  and  provided 
with  drain  cocks,  -stopcocks,  and  siphons.  All  exposed  connecting  pipes  and 
siphons  will  be  of  brass  with  polished  brass  fittings: 

Three  8}-inch  dial  pressure  gauges,  brass  case,  ior  boilers. 
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One  10-inch  dial  pressare  gauge,  nickel-plated  case,  for  main  steam;  in  engine 
toom. 

One  10-inch  dial  combination  pressure  gauge,  nickel-plated  case,  for  main  pump; 
ia  engine  room,  to  record  pressure  and  h^d  of  water  in  feet. 

One  10-inch  dial  vacuum  gauge,  nickel-plated  case,  for  main  pump  suction;  in 
engine  room. 

One  10-inch  dial  vacuum  gauge,  nickel-plated  case,  for  surface  condenser;  in 
efi<nne  room. 

One  10-inch  dial  eightrday  marine  clock,  nickel-plated  case;  in  engine  room. 

One  8}-inch  dial  pressure  gauge,  brass  case,  for  main  pump;  on  operator's  platform. 

Two  8i-inch  dial  vacuum  gaug^,  brass  case,  for  suctions  of  main  pump;  on  opera- 
tor's platform. 

One  6}-inch  dial  pressure  gauge,  brass  case,  for  jet  pump;  in  engine  room. 

One  6|-inch  dial  pressure  gauge,  brass  case,  for  fire  pump;  in  engine  room. 

One  6|-inch  dial  pressure  gauge,  brass  case,  for  steam-heating  system;  in  engine 
room. 

One  6-inch  dial  pressure  gauge,  nickel-plated  case,  for  steam-heating  system;  in 
oibin. 

Besides  the  above,  other  gauges  for  special  machines,  such  as  ammonia  compressor, 
vater  filter,  etc.,  must  be  supplied  as  reauired. 

179.  Steam  whistle. — ^The  wnistle  shall  be  8  inches  in  diameter,  with  long  bell, 
located  between  two  chimneys  and  secured  to  the  cross-tie.  It  shall  take  steam  from 
the  main  steam  line  and  have  shut-off  valve  in  addition  to  the  whistle  valve,  pipe  to 
be  efficiently  drained  and  whistle  properly  wired  to  pilot  house. 

ISO.  Ship  s  bell. — A  ship's  bell  not  less  than  24  mches  in  diameter,  mounted  on 
frame,  shall  be  located  as  directed  and  furnished  with  bell  cords  and  fair  leads  to 
pilot  house  and  main  deck. 

181.  Belts  and  speaking  tubes. — ^A  complete  outfit  of  signal  bells  and  gongs  from  the 
pilot  house  to  the  engine  room,  from  the  engine  room  to  the  boiler  room  and  return, 
and  from  the  deck  abaft  the  machine  shop  to  the  engine  room,  shall  be  furnished. 
The  pilot's  bells  and  gongs  for  the  propelling  engines  snail  have  different  tones  from 
other  bells  and  j^ongs.  All  bells  shall  be  wired  in  a  substantial  manner,  with  hard 
drawn  copper  wire  No.  10  B.  W.  G.,  the  turns  in  wiring  being  made  with  sheaves 
aad  pitch  chain,  and  additional  spiral  springs  of  hard  brass  being  placed  where  nec- 
esRary  for  pull  backs.  Gone  ana  bell  pulls  shall  be  of  brass  of  large  size  and 
approved  pattern,  and  suitable  stanchions  or  other  fixtures  shall  be  provided  for 
mounting  them.  A  complete  set  of  speaking  and  bell  tubes  shall  be  furnished,  the 
tabes  to  be  of  tin  H  inches  in  diameter  with  trumpet  ends  and  nickel-plated  mouth- 
pieces. 

PUMPS  AND  TANKS. 

i&?.  Feedpumps. — ^There  will  be  three  vertical  duplex  steam  pumps  "Admiraltv" 
pattern,  witn  7f-inch  steam  cvlinders,  5-inch  water  cylinders,  ana  8-inch  stroke. 
The  water  ends  will  be  of  hara,  close-grained  cast  iron,  lined  with  composition,  the 
pistons  of  composition  with  ^brous  packing,  the  piston  rods,  valve  seats,  bolts  and 
springs  of  composition,  and  valves  of  composition  or  rubber  suitable  for  the  warm 
water  from  hot  well. 

18S.  Feed  vxUer  tank  and  filter. — This  tank  will  be  10  feet  long,  36  inches  wide,  and 
36  inches  deep,  made  of  steel  plate,  ^  inch  thick,  and  stiffened  around  the  top  edge 
with  a  2  by  2  by  ^  inch  angle  bar  flange  to  which  will  be  secured  a  wood  cover 
strongly  made,  and  bolted  to  make  a  vapor-tight  joint.  The  tank  will  be  fitted  with 
four  screens  of  brass  wireand  burlap,  held  in  place  by  guide  bars  of  1-inch  angles  riveted 
to  the  sides  of  tank,  and  with  glass  water  gauge,  wash-out  and  drain  cock,  overfiow, 
^.  The  overflow  will  have  an  open  end,  discharging  into  a  funnel  so  that  water 
flowing  in  this  direction  can  be  seen.  The  outlet  will  have  an  internal  nozzle  stand- 
ing above  the  bottom  of  tank  and  covered  by  a  stand  pipe  8  inches  in  diameter  and 
reaching  to  the  top  of  tank,  notches  bein^cut  at  the  lower  end  to  admit  water  to  the 
outlet.    This  tank  will  discharge  by  gravity  into  the  hot  well. 

184.  HotweU  tank. — This  tank  will  be  located  in  the  hold  near  the  feed  pumps.  It 
will  be  about  8  feet  long,  30  inches  wide,  and  24  inches  deep,  the  exact  dimensions 
being  dependent  on  its  location,  made  of  steel  plate  ^^  inch  thick  and  stiffened 
Around  the  top  edge  with  a  2  by  2  by  ^  inch  angle-bar  flange,  a  section  of  the  cover 
to  be  bolted  on,  to  give  access  to  the  tank  for  cleaning  out.  The  tank  shall  be  fitted 
with  a  vapor  pipe  mschamng  through  side  of  hull,  drain  cock  and  pipe,  and  a  water- 
level  indicator  with  stana  and  index  in  the  engine  room.  This  tank  will  receive 
water  from  the  feed-water  filter  tank  and  from  tne  clear-water  storage  tank,  and  all 
necessary  connections  and  valves  will  be  supplied. 
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185,  Grease  extractors. — Three  grease  extractors  of  approved  make,  of  amplo 
capacity  to  filter  all  the  feed  water  used  by  boilers,  will  be  supplied  and  connecterl 
directly  to  the  feed  pumps.  These  extractors  will  have  by-pass  arrangement  of 
valves  and  pipes,  and  be  furnished  with  spare  sets  of  cartridges. 

J86.  Feed'Xoatrr  heater. — This  heater  will  be  of  the  tubular  type  and  of  sufficient 
capacity  to  raise  the  temperature  of  the  feed  water  to  180**  F.  The  exhaust  from  all 
the  auxiliarv  engines  and  pump,  except  the  four  capstans  and  the  machine-shop 
engine,  will  be  discharged  into  tne  heater  and  a  direct  connection  from  the  auxiliary 
steam  line  will  also  be  made.  The  surplus  steam  and  drainage  will  be  taken  into 
the  condenser  by  means  of  an  escape  valve  loaded  to  3  pounds  per  square  inch  above 
the  vacuum  in  condenser.  The  heater  will  be  furnished  with  all  necessary  connect- 
ing pipes  and  valves,  scum  and  drain  cocks,  etc. 

187.  Filter. — A  i)ressure  filter  capable  of  filtering  600  gallons  of  Mississippi  River 
water  per  hour  will  be  furnished  for  supplying  clear  w^ater  for  domestic  purposes, 
and  to  replace  the  waste  caused  by  leakage,  blowing  off,  overflows,  etc.  A  feed 
pump  of  suitable  size  for  filter  and  all  the  necessary  fittings  and  accessories  for  its 
satisfactory  operation  will  be  supplied. 

188.  Clear-water  storage  tank. — A  cylindrical  tank  of  600  gallons  capacity  will  be 
located  in  the  hold.  It  will  be  made  of  steel  plate  ^^  inch  in  thickness,  carried  at 
the  required  height  by  substantial  cradles  and  ntted  with  all  necessary  filliiig  and 
outlet  pipes  and  valves,  man  way,  drain,  etc.,  and  shall  be  cemented  on  the  inaidp. 

189.  Domestic  water  supply. — Hot  and  cold  water  tanks  of  about  100  gallons  capacitf 
each  shall  be  placed  on  tne  hurricane  deck  and  a  complete  system  of  galvanizea-iroi 
service  pipes  to  all  baths,  wash  basins,  etc.,  shall  be  fitted  as  required.  A  duplet 
st^eam  pump  with  3-inch  steam  cylinders,  2-inch  water  cylinders,  and  3  or  4  mcb 
stroke,  will  pump  water  from  the  storage  tank  to  the  cold-water  tank,  and  the  hot- 
water  tank  will  be  supplied  by  means  of  a  ball  cock  from  the  cold-water  tank.  Th« 
overflow  pipe  shall  be  returned  to  the  storage  tank  in  such  a  manner  that  the 
discharge  can  be  seen.     A  small  steam  coil  shall  \ye  furnished  in  hot-water  tank. 

190.  Drainage  tank  and  pump. — A  closed  tank  of  the  same  size  and  construction  as 
the  hot  well  will  be  placed  in  the  hold  to  receive  the  drainage  from  all  B0ure«. 
This  tank  will  have  vapor  pipe  discharging  through  the  side  of  hull,  drain  plug  and 
connection  to  pump  as  required.  A  duplex  steam  pump  with  4}-inch  steam  cylin- 
ders, 2}-inch  water  cylinders  and  4-inch  stroke,  ana  fitted  for  pumping  hot  wauf. 
will  be  required  to  pump  water  from  this  tank.  A  water-level  indicator,  with  stand 
and  index  in  engine  room,  will  be  provided. 

191.  Fire  pump. — A  horizontal  duplex  steam  pump  with  10-inch  steam  cylinden, 
6-inch  water  cylinders,  and  10-inch  stroke,  will  be  supplied  for  fire  purposes.  Tha 
pump  will  be  fitted  with  brass  plungers,  inside  packed,  and  full  complement  d 
valves  and  connections  for  fire  line,  branch  for  smking  the  hydraulic  piles,  ho^e 
branch  for  washing  decks,  etc. 

193.  Deckpum^. — A.  horizontal  duplex  steam  pump  with  5Hnch  steam  cylindere, 
3J-inch  water  cylinders,  and  6-inch  stroke  will  be  located  on  the  after  deck  as  directed. 
This  pump  will  draw  direct  from  the  river  and  will  be  used  for  fire-room  purposes 
supplying  flushing  tanks,  washing  decks,  testing  boilers,  etc. 

J 93.  Pump  fittings. — All  pumps  above  specified  must  be  of  a  make  approved  bj 
the  engineer  oflScer  in  charge,  and  will  be  fitted  with  brass  linings,  pistons,  and  rods 
for  the  water  cylinders;  the  steam  cylinders  will  be  covered  with  nonconductor  and 
lagged  with  sheet  steel,  and  all  requisite  lubricators  and  drain  cocks  will  be  supplied. 
All  pumps  will  be  set  upon  iron  stands  at  a  convenient  height  from  the  deck  and 
have  cast-iron  pans,  with  drain  pipes,  to  carry  off  all  drips.  The  sizes  of  pampeas 
herein  given  may  be  varied  to  suit  the  particular  sizes  made  by  manu^turere,  pro- 
vided the  capacity  is  not  less  than  specified. 

ELECTRIC-LIGHT  PLANT. 

194*  The  etectric-light  plant. — ^This  will  consist  of  a  direct-connected  engine  and 
dynamo,  2  18-inch  searchlight  projectors,  2  32-candlepower  incandescent  signal  iighte, 
and  150  16-candlepower  incanaescent  lights  for  general  lighting;  switchboard  ana  fit- 
tings, switches,  leads  and  wiring,  fuse  plugs,  cut-outs,  and  other  appliances  necessary 
for  a  complete  plant  of  the  most  approved  type;  all  to  be  installed  to  the  satisfaction 
of  the  engineer  officer  in  charge. 

195.  Engine. — The  engine  will  be  a  horizontal  ** Ideal"  engine,  self-oiling,  auto- 
matically governed,  and  mounted  on  a  subbase  with  the  dynamo.  The  engine  ningt 
be  able  to  control  a  change  from  no  load  to  full  load,  and  must  be  of  sufficient 
power  to  drive  the  dynamo  at  350  revolutions,  with  an  initial  steam  pressure  of  90 
pounds  per  square  inch  and  a  back  pressure  of  5  pounds  above  the  atmosphere. 
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The  engine  will  be  famished  with  reducing  valve,  steam  stop  valve,  lubricators, 
drain  cocks,  etc.,  complete.  The  engine  win  be  balanced  for  steady  running,  and 
tke  foundations  so  braced  that  no  vibrations  will  be  transmitted  to  the  vessel. 

196.  Dynamo, — ^The  dynamo  will  be  a  direct^current,  compound-wound,  multi- 

Slar,  15-kilowatt  machme,  giving  a  constant  £.  M.  F.  of  110  volts  at  terminals  at 
)  revolutions  per  minute,  with  a  variation  of  not  more  than  2  volts  in  changing 
from  maximum  load  to  no  load,  with  the  field  rheostat  constant  and  the  brushes  at 
tbe  neutral  point.  The  armature  will  be  thoroughly  ventilated,  well  balanced,  and 
firmly  secured  to  shaft  in  such  a  manner  as  to  admit  of  easy  removal  when  required. 
The  conmiutator  segments  shall  be  of  hard  copper  1  i  inches  deep,  well  insulated 
lith  mica,  and  of  ample  brush  surface.  The  brushes  shall  be  of  carbon,  and  two 
oomplete  extra  sets  shall  be  furnished.  The  brush  holders  shall  be  so  mounted  that 
tbey  can  be  readily  shifted  simultaneously.  There  must  not  be  any  sparking  at  the 
bnishes  at  full  load  nor  any  injurious  sparking  at  half  load,  nor  any  undue  heating 
dany  of  the  parts  when  running  at  full  load.  The  winding  of  both  field  and  anna- 
tare  must  be  protected  from  mechanical  injury  and  thoroughly  waterproofed.  No 
insulating  material  that  can  be  injured  by  moisture  or  by  a  temperature  of  200°  F. 
Aall  be  used.  The  field  rheostat  must  have  sufficient  range  to  compensate  for  the 
iicreased  resistance  of  the  field  coils  due  to  heating. 

197.  Switchboard. — The  switchboard  will  be  of  slate  IJ  inches  thick,  enameled  all 
over,  and  of  suitable  size,  and  mounted  with  the  following  instruments:  One  round- 
ptttem  Weston  voltmeter,  reading  to  150  volts;  1  round-pattern  Weston  ammeter, 
reading  to  150  amperes;  1  shunt  rheostat  to  regulate  voltage  from  10  volts  below  to 
10  volts  above  normal;  1  two-light  ground  detector;  1  two-point  voltmeter  switch;  1 
two-^int  ammeter  switch;  3  aouble-pole  knife  switches  of  requisite  amperage  for 
the  circuits;  2  110- volt  pilot  lamps  on  goose-neck  brackets. 

198.  Wiring. — ^The  two-wire  system  will  be  used,  all  conductors  to  be  of  soft- 
anealed  copper  wire  of  96  per  cent  conductivity,  and  of  sectional  area  properly  pro- 
lx>rtiohed  to  the  current  to  be  carried.  The  loss  on  any  circuit  from  dynamo  to 
jamp  outlet  at  the  farthest  point  on  the  circuit  must  not  exceed  3  per  cent  when  plant 
is  running  with  maximum  load.  Wires  in  the  cabins  and  on  the  main  deck  where 
it  may  be  considered  desirable  will  be  run  in  moldings  of  clear,  well-seasoned  white 
pine,  which  shall  receive  a  coat  of  white  lead  before  being  put  up.  When  wires  are 
led  over  steel  beams,  bulkheads,  or  decks,  a  wood  backing,  secured  by  brass  machine 
screws,  shall  be  put  up  and  the  molding  fastened  thereto.  All  wires  passing  through 
bulkheads  shall  be  protected  by  porcelain  tubes,  and  those  passing  through  water- 
tight bulkheads  in  hold  shall  he  led  through  water-tight  metal  stuffinff  tubes  lined 
with  rubber.  All  joints  shall  be  made  in  a  substantial  manner,  carefully  soldered, 
and  so  taped  and  compounded  that  their  insulation  shall  be  superior  to  that  of  the 
vi'ire.  Joints  shall  be  avoided  in  the  main  leads,  and  as  far  as  possible  throughout 
all  the  wiring.    Junction  or  branch  blocks  shall  be  used  and  made  water-tight  where 


199.  Circuits. — ^There  shall  be  three  separate  circuits,  one  for  the  projectors,  one 
for  the  main  deck  and  hold,  and  one  for  all  cabins  on  the  boiler  deck,  tne  pilot  house, 
and  signal  lights.  Suitable  resistance  coil  on  noncombustible  frame  will  be  supplied 
and  p&ced  where  convenient  as  a  dead  resistance  for  projector  main. 

SOO.  Junction  boxeSy  simtcfieSy  etc. — All  junction  boxes,  switches,  and  receptacles  musl 
be  separated  from  mtetal  surfaces  by  a  three-fourths  inch  thickness  of  hard  wood,  sc- 
cured  by  brass  screws.  All  fuses  and  switches  will  be  mounted  on  incombustibU 
bases  of  best  insulating  material.  Except  for  a  single  lamp  circuit,  safety  fuses  o\ 
the  water-tight  type  shall  be  provided  for  all  switches  and  at  the  beginning  of  all. 
hianches  which  are  of  smaller  size  than  the  leads  from  which  they  are  taken.  Each 
^uae  must  c^arry  the  current  for  which  it  is  used,  and  open  the  circuit  when  the  nor- 
mal current  is  exceeded  by  33  per  cent.  Twice  the  number  of  fuses  installed  shal' 
1 3  supplied  as  extras. 

ft?/.  Searchlights. — ^There  will  be  two  searchlight  projectors  of  not  less  than  20  am^ 
peres  capacity,  mounted  on  suitable  stands,  one  located  at  each  end  of  the  vessel  ii» 
the  position  shown  on  general  drawing  No.  1.  The  projectors  will  have  japannecf 
brass  cases  with  copper  trimmings  and  "Mangin"  mirrors  18  inches  in  aiauieter. 
The  forward  light  will  be  controlled  and  operated  from  both  the  pilot  house  and  the 
operator's  platform  at  the  bow  of  dredge,  and  the  after  light  will  be  controlled  ant/ 
operated  from  the  main  deck.  The  wire  rope  for  operating  the  lights  will  be  gal  van  - 
ized  and  provided  with  means  for  taking  up  slack,  a41  sheaves  to  be  of  large  diame 
ter  and  finished  in  the  grooves. 

202.  Incandescent  lamps. — The  lamps  shall  be  110  volt,  of  3}  to  4  watts  efficiency, 
of  standard  pattern,  with  Edison  sockets.  They  must  be  of  the  heA  quality  and  ^n' 
iah,  uniform  in-mze  for  the  same  candlepower,  with  metal  anch^'/rs^  and  anchors  a'i<y 
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leading-in  wires  fused  in  glass.  The  base  connection  to  bulbs  must  be  water-tighL 
and  the  material  used  must  be  so  treated  as  to  insure  against  short-circuiting  the  Umg 
if  exposed  to  moisture.  The  filaments  must  not  droop  when  the  lamps  are  set  horil 
zontally.  Each  lamp  must  be  marked  with  the  date  ot  manufacture,  tne  name  of  the 
maker,  the  rated  candlepower,  and  the  requisite  voltage.  There  will  be  two  32-can« 
dlepower  lamps  for  signal  lights  suitably  mounted  in  colored  globes  and  provided 
witn  proper  wiring,  cut-outs,  and  halyards  for  their  safe  and  convenient  use.  There 
will  be  one  hundred  and  fifty  16-candlepower  lamps  placed  in  clusters  or  singly  at 
such  points  as  may  be  directed,  and  furnished  with  Keys,  globes,  shades,  andgwdt 
suitable  for  their  location  and  the  purpose  for  which  they  will  be  used,  inclodin^ 
desk  lights,  portables,  and  electroliers.  All  outside  lamps  will  be  fitted  with  water- 
tight globes.  All  arrangements,  fixtures,  and  attachments  must  be  substantial,  Deat« 
and  appropriate:  all  desk  lights,  lanterns,  and  portables  must  be  wired  with  marina 
cord  wire  of  sucn  length  as  may  be  required.  All  lamps  that  can  be  reached  from 
deck  must  have  key  sockets,  but  ail  others  will  have  switches  located  at  convenienl 
places  for  handling. 

£03,  Ingtallation. — ^The  installation  and  finish  will  be  first  class  throughout  and  all 
details  necessary  for  a  complete  and  satisfactorv  plant  are  intended  to  to  included  in 
the  foregoing  specifications  whether  specifically  mentioned  or  not;  and  the  whole 
shall  be  in  accordance  with  the  established  rules  for  the  use  and  application  of  elec- 
tric plants  on  board  ship.  The  plant  will  be  subject  to  inspection  and  test  by  a 
expert  electrician  in  all  its  several  parts  before  the  dredge  will  be  accepted;  the  ex* 
pense  of  such  test  to  be  borne  by  tne  contractor. 

RSFRIGERATING  PLANT. 

!S04.  The  refrigerating  plant  will  be  of  sufficient  capacity  to  cool  a  storage  room  of 
about  500  cuoic  feet,  and  make  about  800  pounds  of  ice  per  twenty-four  hours  when 
running  sixteen  hours  with  intervals  of  eight  hours  between  runs.  The  plant  will 
be  of  the  ammonia  compression  system,  adapted  in  all  respects  for  use  on  steamboats 
and  able  to  maintain  a  temperature  of  34°  F.  in  the  storage  room  with  an  outndf 
temperature  of  100°  F.  The  plant  must  be  carefully  built  in  accordance  with  th« 
best  modem  practice,  complete  in  every  detail,  and  must  not  exceed  the  s{)ace  allotted. 
Specifications  and  general  drawings  of  the  plant  must  be  submitted  with  propoeali 
as  required  by  paragraph  38. 

£0S.  Cold'9torage  room, — This  room  will  be  located  as  shown  on  drawing  No.  2  and 
built  of  such  material  and  in  such  a  manner  as  to  obtain  the  best  insulation  practi- 
cable. It  will  be  lined  on  the  bottom  and  for  18  inches  up  the  sides  with  Ko.  20 
U.  S.  G.  galvanized  sheet  steel,  and  have  a  false  fioor  of  slats  made  in  sections  for 
easy  removal.  The  room  will  be  fitted  with  drip  troughs,  drainpipe  properly  sealed, 
ana  shelves,  racks,  and  hooks.  The  door  will  be  fitted  with  laige  galvanized-iroD 
or  brass  hinges,  clamp,  strap,  and  padlock  complete. 

if06.  Engine  and  compressor. — ^The  engine  will  be  horizontal,  with  cylinder  about  8 
inches  in  diameter  by  7-inch  stroke,  mounted  on  a  heavy  base  plate  with  the  com- 
pressors. The  cylinder  shall  be  of  hard,  close-grained  iron,  and  have  balanced  valve 
and  be  neatly  lagged  with  sheet  steel.  The  compressor  shall  have  two  single  acting 
cylinders  about  6j  inches  in  diameter  by  7-inch  stroke,  made  of  semisteel  accurately 
bored  and  ammonia-tight  Cylinder  heads  shall  be  of  semisteel  with  valves  of 
forged  steel.  Piston  rods,  connecting  rods,  and  crank  shaft  shall  be  of  forsed  BteeJ 
throughout;  crossheads  of  cast  steel  with  bronze  shoes;  and  all  bearings  of  bronze 
or  genuine  babbitt.  The  machine  shall  have  a  heavy  fly  wheel  to  insure  steady 
running,  and  be  fitted  with  all  necessary  steam  valvep,  drain  cocks  properly  pipecl, 
lubricators,  etc.  The  compressor  shall  be  fitted  with  by-pass  pipes  to  permit  of 
pumping  out  the  system. 

£07.  Oil  trap. — This  will  be  of  lap-welded  tube  with  welded  ends  and  fumishe<i 
with  gauge  glass  having  automatic  self-closing  valves. 

fOS,  Ammonia  condenser, — ^This  will  be  of  the  double-coil  system,  the  condensing 
water  circulating  between  the  inside  and  outside  pipes.  It  will  be  located  inside  the 
wheelhouse  or  in  some  other  convenient  place  outside  the  engine  room. 

£09.  Ammonia  receiver. — This  will  be  of  lap- welded  tube  with  ends  welded  in,  and 
fitted  with  steel  inlet  and  outlet  valves,  and  gau^e  glass  with  eelf-closing  valves. 

£10,  Freenna  tank. — This  will  l>e  of  a  suitable  size  to  contain  eighteen  100-pound  ice 
cans.  It  will  be  made  of  steel  plate  one-fourth  inch  thick,  stiffened  by  2J-inch  angle 
bars  and  braced  with  stay  rods.  The  coils  will  l)e  of  1-inch  extra  strong  pipe,  fitted 
with  all  binders,  distance  pieces,  headers,  etc.  The  tank  will  be  thoroughly  insulated, 
and  fitted  with  top  frame  and  can  covers  of  hard  wood. 
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911,  Ammonia  pipes. — The  ammonia  pipes  will  be  extra  strong,  with  fittings  of 
biged  or  cast  steel  of  approved  pattern.  All  pipes  and  fittings  wiU  be  tested  to  300 
poands  per  sqoare  inch  air  pressore  at  the  manufacturer's  works,  and  after  being 
ttsembled  on  board  the  dreoge  they  will  be  again  subjected  to  an  air  pressure  of  300 
pounds  and  must  be  made  ahBolutely  tight  under  that  pressure. 

212.  Brine  coils, — ^The  brine  coils  for  cold-storage  room  will  be  made  from  l^-inch 
Hpe,  and  of  the  dimensions  required  for  their  several  locations;  each  coil  will  be 
lent  from  one  continuous  piece  of  welded  pipe.  Ail  necessary  haneers,  valves,  and 
ttd  fittings  shall  be  supplied,  and  all  exposed  brine  pipes  shall  be  covered  with 
|K)per  waterproof  insulatma  material. 

'2 IS.  Filter. — A  charcoal  filter  will  be  required,  located  on  the  top  of  the  cold- 
*>rage  room,  at  a  proper  elevation  for  filling  the  ice  cans  by  gravit]^. 

ei4'  Pumps.— One  circulating  pump  of  ample  capacity  for  supplying  the  condens- 
Ig  water  for  the  ammonia  coils,  and  one  brine  pump  will  be  required.  The  latter 
pmp  will  have  the  water  end  entirely  of  bronze,  and  both  pumps  will  stand  in  cast- 
ion  pans,  ¥rith  drains  properly  piped,  and  be  furnished  with  necessarv  lubricators,  etc. 

215.  Outfit. — ^The  outfit  for  the  refri^rating  plant  shall  include  the  following 
itings  and  accessories:  One  ammonia  high-pressure  gauge;  1  ammonia  low-pressure 
muge  (mounted  together  on  a  cast-iron  frame) ;  2  brine  thermometers;  1  salinometer: 
{extra  induction  and  1  extra  exhaust  valve  for  compressor;  18  galvanized  lOO-pound 
be  cans,  made  of  No.  18  galvanized  steel,  thoroughly  riveted  and  soldered,  tops 
reenforced  by  heavy  steel  band;  1  automatic  can  filler;  1  set  of  wrenches  for  all  nura; 
and  lifting  screws  and  other  special  tools  required;  1  ammonia  storage  cylinder  with 
50  pounds  of  liquid  ammonia. 

216.  Supplies. — ^The  contractor  will  furnish  all  ammonia,  salt,  and  other  material 
lor  chazpng  the  machine  and  putting  it  in  working  condition,  and  also  for  operating 
itdoring  the  period  of  test,  until  the  plant  has  been  accepted  by  the  engineer  officer 
iicharoe. 

217.  Test  of  plant. — Before  being  accepted,  the  plant  will  be  operated  b}r  the  con- 
tactor for  {hree  days,  running  sixteen  hours  during  the  day  and  shutting  down 
eight  hoors  at  nieht,  during  which  time  the  plant  shall  produce  800  pounds  of  ice 
per  twenty-four  nours,  and  maintain  a  temperature  of  34°  to  36°  F.  in  the  oold- 

I  storage  room. 

I  PONTON  PIPE  LINE. 

218.  Pontons,— There  will  be  10  pontons,  28  feet  in  diameter,  5  feet  3  inches  deep 
at  the  center,  and  2  feet  3  inches  deep  at  the  edges,  built  and  fitted  according  to 
diawing  No.  15.  A  semicircular  trougn  of  19}  inches  radius  for  the  dischai^  pipe 
shall  run  fore  and  aft  of  deck,  with  doubling  plates  and  bearing  bands  riveted  at 
etch  end.  The  decks  of  pontons  will  be  cambered  3  inches  from  center  to  rim;  the 
bottoms  will  be  frustums  of  cones,  6  feet  in  diameter  at  small  end,  and  with  a 
vertical  height  of  2  feet  9  inches.  The  floors  and  deck  beams  will  be  3  by  2}  by  i 
inch  angles  running  athwartship,  tied  together  by  stanchions  of  2}  by  2}  by  ^ 
inch  angle  bars.  In  the  center  will  be  a  transverse  truss,  as  shown  on  the  draw- 
iitt.  Gunwales  and  knuckles  will  be  of  2}  by  2}  by  ^^  inch  angles,  and  the  sides 
wul  be  stiffened  bv  3  by  2}  by  i  inch  angles.  Nosings  of  white  oak  1}  by  6  inches 
will  be  bolted  on  the  sides  of  pontons  as  shown.  These  nosings  will  be  in  one  piece 
in  length,  and  have  a  layer  of  heavy  sheathing  felt  laid  underneath  them.  £lach 
ponton  will  have  a  man  way  with  cover,  in  which  will  be  inserted  a  l^-inch  brass 
plug  for  passing  the  hose  for  pumpingout,  four  cast-iron  cavels,  and  two  cast-steel 
bits  or  two  adjusters  for  check  ropes.  These  deck  fittings  will  have  reenforcing  plates 
riveted  to  deck  as  shown. 

219.  Pipe  line. — ^The  pipe  line  will  consist  of  6  sections  of  pipe  each  100  feet  long, 
and  one  junction  pipe  8  feet  4  inches  lonjs;.  These  pipes  will  be  36  inches  m 
diameter,  of  steel  plate  A-^^^^  thick,  built  with  taper  courses  laid  in  the  direction 
of  the  fiow  of  water,  the  longitudinal  seams  to  be  opposite  to  each  other  in  alternate 
ooarses.  The  four  center  laps  and  the  end  laps  will  be  double  riveted,  the  remainder 
will  be  single  rivets.  At  one  end  of  each  pipe  there  will  be  a  bell  made  from  {-inch 
plate,  riveted  into  the  end  of  steel  socket;  at  the  other  end  will  be  a  short  piece  of 
pipe  butt  jointed^  on  which  will  be  riveted  the  cast-iron  ball  as  shown  on  drawing 
No.  15,  the  butt  joint  bein^  made  by  patch  bolts  on  a  bar  provided  for  that  purpose 
in  the  ball.  These  butt  joints  must  be  close  fitting  and  water-tight.  The  last  length 
of  pipe  will  have  the  bafile  plate  attached  instead  of  the  ball.  Each  length  of  pipe 
will  have  four  bands  2}  by  f -inch  riveted  on,  in  the  proper  position  to  fit  on  the  inside 
of  bearing  bands  on  the  pontons,  in  order  to  prevent  any  lateral  movement  The 
bearing  bands  and  bands  on  pipes  must  be  accurately  set  to  templets  so  that  pipes 
niay  be  interchangeable..    The  pipes  will  be  secured  to  the  pontons  by  strap-bolts. 
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8W.  Ball  and  socket  joints. — The  flexible  connection  between  the  pipes  will  be 
obtained  by  balls  and  sockets  aa  shown  on  the  drawing.  The  balls  will  oe  of  cast  iron 
5  feet  in  diameter  and  46  inches  in  length,  riveted  to  the  pipe  at  each  end  and  along 
the  butt.  The  Iwdls  will  be  finished  on  the  outside  and  also  in  the  bore  unless  accu- 
rately and  smoothly  cast  to  the  required  dimensions.  The  sockets  will  be  steel  cast- 
ings with  the  loose  or  gland  half  in  two  pieces  put  together  with  faced  joints.  The 
two  halves  of  sockets  will  be  bolted  together  with  swing  bolts  as  shown,  the  bolts  to 
be  accurately  spaced  in  order  to  permit  the  gland  to  be  turned  to  any  required  poei- 
tion.  The  joints  will  be  faced  and  bearings  of  sockets  accurately  finished  to  a  snug 
fit  for  the  balls.  The  sockets  will  be  made  water-tight  'by  gaskets,  chambers  being 
provided  for  this  purpose. 

^^J,  Baffle  plate. — The  last  section  of  pipe  line  will  be  provided  with  a  baffie  plate 
66  inches  m  diameter,  made  of  J-inch  plate,  strengthened  with  a  2  J  by  21  by  J-mch 
angle  around  the  edge.  This  plate  will  be  carried  by  four  cast-steel  arms  which  will 
be  Dolted  to  the  end  of  the  pipe.  A  deflecting  plate  will  be  pivoted  vertically  between 
two  arms,  and  will  be  controlled  by  a  lever  and  quadrant  as  shown  on  drawing 
No.  15. 

^S^.  Run  ways. — Each  length  of  pipe  will  have  running  boards  mounted  on  the 
top  side  between  the  pontons.  These  boards  will  be  spiked  to  wood  saddles,  the  end 
ones  being  made  of  sufficient  length  to  be  secured  by  strap  bolts  passing  around  the 
pipe. 

^^3.  Junction  pipe. — This  pipe  forms  the  connection  between  the  dredge  and  the 

?ipe  line,  and  will  be  8  feet  4  inches  long  between  centers  of  ball  and  socket  joints, 
hese  joints  will  be  similar  in  all  respects  to  those  on  the  pipe  line.  A  lifting  band 
will  be  clamped  on  the  body  of  this  pipe  as  shown  on  drawing  No.  16,  with  side  lugs 
forged  on  for  check  chains.  All  necessary  chains,  shackles,  and  other  fastenings  will 
be  supplied. 

iB^4.  Check  ropes. — The  first  ponton  from  dredge  and  each  pair  of  pontons  at  flex- 
ible joints  wnll  be  provided  witn  check  ropes  to  limit  the  amount  of  deflection.  These 
ropes  will  be  1  inch  in  diameter  crucible  cast-steel  hoisting  rope  of  not  less  than 
60,000  pounds  tensile  strength,  and  will  he  clamped  at  the  ends  to  the  bitts  and 
adjusting  screws  shown  on  drawing  No.  15. 

^25.  Character  of  work. — The  pontons  and  pipes,  and  all  their  parts  and  fittina 
must  be  of  first-class  material  and  workmanship.  The  pontons  must  be  water-tight, 
and  if  found  to  leak  after  launching,  they  must  be  hauled  out  of  the  water  by  the 
contractor  and  made  tight  to  the  satisfaction  of  the  engineer  oflScer  in  chaive.  The 
pipes  also  must  be  water-tight,  and  all  riveting  in  pipes  must  be  countersunk  on  ihe 
inside  and  driven  heads  flush  or  verv  slightly  rounded.  Rivets  on  decks  of  pontons 
will  be  flush;  rivets  on  bottoms  will  be  countersunk,  and  driven  heads  on  oatside 
slightly  convex;  rivets  around  the  sides  will  have  cup  heads  outside.  The  pipes 
must  be  perfectly  straight  when  finished;  if  not  so,  the  contractor  will  be  required 
to  cut  them  apart,  ream  out  the  holes,  and  put  in  larger  rivets,  or  otherwise  make 
them  good  as  directed  by  the  engineer  officer  in  charge.  All  the  parts  of  the  ball 
and  socket  joints  must  be  finished  to  gauges  and  templets  in  order  that  the  pipes  may 
be  interchangeable. 

ilfi^6.  Painting. — The  pontons  and  pipes  will  be  painted  as  required  by  paragraph  239. 

MISCELLANEOUS   MACHINERY,    ETC. 

i^S7.  Steam  steerer. — The  dredge  will  be  furnished  with  a  steam-steering  engine  of  a 
make  approved  by  the  Engineer  officer  in  charge,  installed  in  a  satisfactory  manner 
with  all  requisite  wire  ropes,  tiller  chains,  sheaves,  leads  and  blocks,  making  connec- 
tions between  steering  wheel  and  rudders. 

£^S.  Bilge  siphons. — Two  2J-inch  bilge  siphons  will  be  placed  in  each  compartment, 
except  the  bow  wings,  which  will  have  one  siphon  each.  All  necessary  piping,  suction 
shoes,  and  steam  valves  conveniently  located  will  be  supplied.  The  discharge  will 
be  about  2J  feet  above  the  water  line  and  the  outboard  ends  will  terminate  with 
elbow^s.  A  2}-inch  siphon  for  filling  and  pumping  out  the  discharge  pipe  will  be 
provided,  located  as  directed,  and  connected  with  two  pieces  of  suitable  smoothbore 
nose. 

eS9.  Barge  siphons. — Two  2-inch  steam  siphons  or  ejectors  will  be  furnished  for 
pumping  out  coal  Iwirges.  These  ejectors  shall  be  of  approved  make  and  fitted  with 
suction  pipes  about  9  feet  long  with  strainers,  and  short  dit^charge  pipes;  also  with  a 
total  of  200  feet  of  l}-inch  steam  pi{x>  in  about  In-foot  lengths  coupled  together  w-ith 
extra  heavy  brass  ground  joint  unions.  Steam  branch  connections  will  be  made  on 
each  side  of  the  vessel  in  convenient  locations  and  provided  with  shut-off  valves. 
The  siphons  and  pipes  will  be  stowed  on  suitable  racks. 
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SSO.  SUam  heating. — A  complete  system  of  heatiniz  by  low-pressure  steam  will  be 
installed.  About  25  pipe  coil  radiators  will  be  required,  the  length  and  number  of 
returns  being  determined  by  the  location,  number  of  radiators,  and  size  of  the  rooms 
to  be  heated.  A  reducing  valve  to  reduce  the  steam  pressure  to  20  pounds  per  square 
inch  and  a  safety  valve  will  be  conveniently  located  in  the  engine  room,  and  all 
requisite  radiator  valves,  air  cocks,  steam  traps,  drainpipes,  and  protecting  screens 
for  all  woodwork  will  be  supplied.  The  drains  will  deliver  to  the  hotwell  and  the 
Thole  system  will  be  set  up  in  a  thoroughly  workmanlike  manner  and  neatly  finished. 

£31.  ice  crane, — A  small  jib  with  eyebolt  at  the  end  for  tackle  blocks  will  be  put  up 
onder  the  hurricane  deck  i^  indicated  on  drawins  No.  3.  A  hatchway  with  cover 
for  same  will  be  provided  in  the  boiler  deck  over  the  freezing  tank,  for  taking  ice  to 
the  kitchen. 

232,  Stores  crane  and  hatchway, — A  hatchway  for  passing  heavy  stores  from  main  to 
boiler  deck  will  be  provided,  as  shown  on  drawing  No.  3,  and  a  jib  for  tackle  blocks 
imilar  to  that  specified  in  paragraph  231  will  be  put  up  under  the  hurricane  deck, 
a  indicated. 

233.  Lifeboats  and  davits, — The  davits  for  lifeboats  will  be  located  on  the  main  deck 
guards  at  the  after  end  of  the  boiler  house.  They  will  be  hinged  to  the  deck  and 
vill  fall  outwards  a  sufficient  distance  to  enable  boats  to  clear  the  nosing.  The  davits 
will  be  rigged  with  a  device  for  raising  and  lowering  and  with  all  necessary  tackle 
blocks  and  falls  for  handling  the  boats.  Two  metallic  lifeboats  will  be  provided,  18 
feet  long,  5}  feet  wide,  and  2  feet  3  inches  deep,  having  a  carrying  capacity  of  19 
persons.  These  boats  must  conform  in  all  respects  to  the  requirements  of  the  Board 
of  Supervising  Inspectors  of  Steam  Vessels,  and  must  be  providfed  with  suitable  paulins 
to  protect  them  from  the  weather. 

e34-  Hydraulic  piles. — ^The  dredge  will  be  supplied  with  20  piles  11  inches  outside 
diameter  and  36  feet  long,  made  in  two  sections,  the  lower  part  to  be  20  feet  long,  of 
tnbe  three-fourths  inch  Uiick,  and  the  upper  part  15  feet  long,  of  tube  one-half  inch 
thick.  The  parts  will  be  joined  together  with  heavy  cast-steel  flanges  shrunk  or 
pressed  on  and  riveted;  the  top  end  to  be  closed  by  a  steel  cap  having  a  lifting  eye 
cast  on,  riveted  in  place  and  calked  water-tight.  The  coupling  flanges  will  be  accu- 
rately bored  to  gauge  and  finished  on  the  faces.  Near  the  upper  end  of  each  pile 
there  will  be  a  hole  tapped  with  2i-inch  pipe  thread  and  fitted  with  extra  strong 
nipples  and  malleable  elbow. 

235.  Anchors. — Two  patent  stockless  anchors  of  approved  design  will  be  supplied, 
each  anchor  to  wei^h  about  800  pounds. 

f36.  Ihrippans,  oU  guards^  and  hand  rat&.— All  engines  will  be  provided  w^ith  oil 

Siards  ana  arip  pans,  and  pumps  with  drip  pans  and  drain  pipes  where  required, 
and  rails  wilt  be  placed  about  machinery  where  required. 

237,  Extra  parts  of  machinery,— In  addition  to  the  extra  parts  called  for  in  sundry 
foregoing  paragraphs  of  these  specifications,  there  will  be  required  the  following:  1 
bronze  worm  lor  each  of  the  hauling  winches,  1  pair  of  brasses  for  the  small  end  of 
each  connecting  rod  of  main  pump  engines,  1  pair  of  brasses  for  the  small  end  of 
each  connecting  rod  of  propelling  engines,  1  pair  of  brasses  for  each  end  of  each  con- 
necting rod  of  jet  pump  engine,  2  bushes  (in  halves)  for  the  glands  of  the  main  pump 
shaft,  20  grate  bars  for  boilers. 

Of  the  above  extra  parts,  the  worms  will  be  finished  and  fitted  to  their  respective 
shafts;  the  remainder  will  be  furnished  in  the  rough. 

23S.  Patterns, — The  following  patterns  will  be  furnished,  in  good  order  and  condi- 
tion, ready  for  use,  including  aU  core  boxes  required:  Patterns  for  all  the  main  pump 
liner  plates,  patterns  for  steel  lip  at  discharge  port  of  pump  casing,  patterns  for  the 
wearing  rings  on  casing  and  runner  of  main  pump,  together  with  the  chill  casting  for 
same,  patterns  for  the  throat  rings  at  suction  of  main  pump  casing,  patterns  for  the 
independent  blades  of  main  pump  runner,  patterns  for  the  jet  nozzles  for  suction 
head,  3  patterns  for  grate  bar,  1  pattern  for  each  different  furnace  mouthpiece. 


239.  Hull  and  pipe  line, — All  contact  surfaces  in  structural  work  throughout  the 
dredge  and  its  accessories  will  receive  a  good  coat  of  red  lead  and  oil  before  being 
riveted  together.  All  metal  surfaces  will  be  thoroughly  cleaned  from  scales,  grease, 
and  oxidation  before  the  first  coat  of  paint  is  applied.  The  exterior  of  the  hull  will 
be  cleaned  with  a  sand  blast,  all  mill  scales  removed,  and  the  first  coat  of  paint 
promptly  applied,  before  the  cleaned  surface  has  time  to  oxidize.  The  paint  will  be 
pure  red  lead  mixed  in  pure  linseed  oil  in  the  ratio  of  5  pounds  of  oil  to  18  pounds  of 
led  lead.    The  red  lead  must  be  first  thoroughly  mixea  with  enough  linseed  oil  to 
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form  a  thick  paste,  which  will  keep  for  several  days  without  hardening.  Thu 
as  needed  for  use,  must  be  thinned  down  to  the  proper  consistency  for  spn 
with  pure  linseed  oil,  and  applied  immediatelv;  paint  left  in  the  cans  at  cloee 
day's  work  shall  not  be  usea.  The  exterior  of  the  hull  will  receive  three  coats 
lead  and  oil  as  deasribed,  and  all  blocking  shall  be  moved  as  required  for  p 
the  surfaces  covered,  giving  ample  time  for  such  places  to  become  thorou^l 
before  the  launching  &kes  place.  The  pontons  and  pipe  line  shall  be  pair 
same  manner  as  exterior  of  the  hull.  Tne  interior  of  the  hull  shall  be  tbor 
cleaned  of  dirt  of  every  description,  and  given  a  coat  of  red  lead  and  oil  prep 
above,  put  on  as  the  work  progresses.  Two  coats  of  best  white  lead  and  oil  a 
afterwards  applied;  the  first  after  the  hull  is  completed,  launched,  and  foanc 
factorily  water-tight;  the  second  after  all  the  machinery  is  in  place  and  the 
completed  and  ouierwise  ready  for  testing. 

^40.  Machinery  and  metal  work  shall  be  painted  one  coat  of  lead-color  paint 
leaving  the  works  of  the  manufacturer.  When  the  dredge  is  otherwise  com 
all  machinery  and  metal  work  will  receive  two  coats  of  good  paint  of  such 
and  color  for  the  several  parts  as  the  engineer  officer  in  charge  may  dete 
This  painting  may  be  completed  before  the  testing  of  the  dredge,  but  any  dan 
paint  on  either  machinery  or  woodwork  shall  be  made  good  before  the  dredj 
be  accepted. 

^41'  Cabins  and  upper  works. — All  the  woodwork  shall  be  painted  in  a  thon 
first-class  manner,  to  the  satisfaction  of  the  engineer  officer  in  charge.  The 
rials  used  shall  be  of  the  brand,  grade,  or  quality  hereinafter  specific,  and  sh 
delivered  on  board  the  vessel  in  unbroken  original  packages,  bearing  the  m 
name  or  trade-mark;  and  shall  be  open  to  insi)ection  or  test  at  any  time  th 
engineer  officer  in  chai^ge  or  his  appointed  agent  may  desire.  The  work  sh 
free  from  lumps  or  runs,  each  coat  except  the  last  sandpapered  before  next 
applied,  and  all  open  joints  in  deck  or  roof  filled.  All  woodwork  shall  be  pn 
primed  as  soon  as  possible  after  being  put  in  place.  The  whole  of  the  work 
the  boiler  deck  except  the  upper  sides  of  roofs  shall  be  primed  with  one  goo 
of  shellac;  all  knots  to  receive  an  additional  coat  of  shellac;  all  nail  heads  and 
holes  to  be  filled,  and  rough  surfaces  sandpapered.  Special  care  must  l>e  taken  ! 
vent  the  warping  of  panels  and  other  light  work.  The  main  deck  house,  hot 
side  and  inside,  w^ill  oe  painted  three  coats  of  white  lead  and  linseed  oil  with  a 
quantity  of  japan  dryer.  The  last  coat  will  be  tinted  with  lampblack  for  such 
of  the  siding,  doorways,  ete.,  as  will  be  determined.  The  coal  bunker  shei 
will  be  painted  two  coats  of  good  mineral  paint.  The  underside  of  boiler  dec 
be  painted  three  coats  of  white  lead  thinned  with  one  part  of  turpentine  an( 
part  of  boiled  linseed  oil,  the  last  coat  to  be  tinted  yellow  stone  color,  or  such 
as  may  be  selected.  The  outside  of  all  cabins  on  boiler  deck,  the  outside  of  sk; 
and  pilot  house,  all  railings  and  nosings,  spars,  and  flag  poles  will  be  painted 
coats  of  white  lead  thinned  with  raw  linseeci  oil  with  a  small  quantity  of  japan  < 
All  outside  doors  and  door  blinds  will  be  tinted  with  yellow  stone  color,  or 
other  as  may  be  selected.  The  caps  of  hand  rails  Yf'iW  be  tinted  with  lampl 
The  underside  of  hurricane  deck  outside  of  the  cabins,  and  the  ceiling  of  pilot  ii 
will  be  painted  three  coats;  the  first  coat  to  be  white  lead  thinned  with  three 
of  turpentine  to  one  part  of  boiled  linseed  oil;  the  second  and  third  coats  to  U 
(]uality  green  paint  of  such  shade  as  shall  be  selected.  The  underside  of  the  pr 
ing  parts  of  skylight  and  pilot-house  roofs  will  be  painted  three  coats  of  white 
thinned  with  one  part  of  turpentine  to  one  part  of  linseed  oil. 

The  inside  of  office  and  saloon  will  be  painted  four  coats;  the  first  to  be  whit< 
thinned  with  boiled  linseed  oil  and  turpentine  in  such  proportions  as  shall  be  c 
mined,  the  second  and  third  coats  to  be  of  white  zinc  in  oil  thinned  with  cleai 
pentine,  the  fourth  coat  to  be  of  white  zinc  ground  in  Dammar  Varnish,  thinned 
Crvstal  Dammar  Varnish.  The  inside  of  the  staterooms  in  forward  section  of  \ 
will  be  painted  three  coats,  the  first  and  second  coats  to  be  white  lead  thinned 
three  parts  turpentine  and  one  part  boiled  linseed  oil,  and  the  third  coat  to  be  i 
proportions  of  white  lead  and  white  zinc  thinned  with  turpentine.  The  balarn 
the  woodwork  inside  will  be  painted  four  coats,  the  first  and  second  coats  to  be  1 
lead  thinned  with  turpentine  and  boiled  linseed  oil  in  ecjual  proportions,  thel 
coat  to  be  white  lead  thinned  with  turpentine  only,  and  the  fourth  coat  to  be  ii 
coach  varnish.  Such  parts  of  kitehen  and  crew's  mess  room  and  quarters  as  mfl 
desired  will  be  tinted  with  lampblack.  The  treads  of  all  steps  and  stairs  wl 
painted  with  a  suitable  filler,  rubbed  down  with  fine  sandpaper,  and  painted! 
coat  best  ''Elastic  Spar  Varnish."  The  name  of  the  vessel  will  be  put  on  the  1 
boards  on  the  pilot  house  in  gilt  letters  10  inches  high,  on  a  dead  black  ground; 
molding  will  be  painted  vermilion,  three  coats.    Tne  name  will  be  also  paintc 
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MAP  or 

BIXBYS   T.   H.   CROSSING. 

Made  UMl«r  dirMtioii  of 
CAPTAIN    WM.    B.    LADUE, 

Otrpt  9f  AftoMni,  V.  S.  A.,  Aerirtary. 
Sarrajr  of  Ootolwr  »,  1M6. 

TSHR  DATS  »BrOKB  OIBWUM  BT  ■■»!  rLAI»-rinT  TUIS. 

•CALK  or  Pirr. 


Hovm.— TIm  ii»bM» 

itar  on  the  New 
wbUk  0011— poiidetoa  i«wliB«  of  8.4  l«et. 
Q^ft  ai  tiaie  of  many  warn  14.1  feet  or  10.7  feat  above  meaB 
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MISSISSIPPI    RIVER   COMMISSION. 
<y  HAP  or 

BIXBY8  T.   H.   CROSSING, 

CAPTAIN   WM.    B.    LADUE, 

Omf0  ^  AfAiMra,  U.  B.  A.,  Bmmmf. 
Bamj  of  NovwalMr  I.  IMi. 

)  BT  klMBT  WLAD-Wimn  TOUt. 

•CALK  or  rirr. 
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MAP  or 

BIXBYS  T.    H.   CROSSINa 

Made  oadOT  diraetioa  o( 
9APTAIN   WM.    B.    LADUC. 
Citrpn^  Mmgtmin.  U.  B.  A., 
%armf  •!  KvvMiiMr  10.  ISat. 


■CALK  or  Firr. 
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Kan.— lb*  BoalMra  for  Kmndinga  — d  wtottw  t>  cx] 
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Qm»  X  tiia*  o(  ■orwy  wm  11.8  teat  or  8.4  ImC  abort 
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MISSISSIPPI    RIVER   COMMISSION. 
MAT  or 

BIXBYS   T.    H.   CROSSING, 

Had*  oodcr  diiw^ioa  ol 
CAPTAIN    WM.    B.    LADUE. 

'  'cr^  <^  MtUmn,  U.  3.  A,,  i 
J  ol  NoTWBtor  M,  I 
ivrr  Arru  i 

•CALK  or  rcrr. 
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MISSISSIPPI    RIVER    COMMISSION. 

HATHAWAY     CROSSING, 

Mad*  BiiJvr  diivrUon  of 

CAPTAIN    WM.    a    LADUE, 

Cm^  ^  Kt^imtn,  V.  8.  A.,  AsvMric 

AirT«ir  of  l*«|4>«mbtr  S.  IMK. 
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•calk  or  Pcrr. 
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G«t*  ■*  ifaM  of  Mirajr  wa*  lB.t  laot  or  9J  fact  abov*  mean 
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Mississippi    RIVER   OOMMISSION. 
MAP  or 

HATHAWAY     CROSSING, 

Made  onder  diicctioa  of 
CAPTAIN   WM.    a    LADUE. 
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MISSISSIPPI    RIVER   COMMISSION. 

HATH  away' ^'cROssma 

M«k  aadOT  dbcettM  of 
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Qa«a«l  Itea  of  wrvvr  vm  lft4lMlor  ItJiMlaboM 
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•ULC  «F  rcKT. 
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^^^^^^4L         '    ■  t  i«^       o         MISSISSIPPI    RIVER   COMMISSION, 


CHUTE    OF   ISLAND   20. 

Mad*  oadv  diNMtlaa  of 
CAPTAIN   WM.    B.    LADUC. 
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MISSISSIPPI    RIVER   OOMMnSKW. 


CHUTE    OF   ISLAND   20, 
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W>a$t3StPf>l    flIVEH   COM  MISSION. 
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FOOT    OF   ISLAND   21   CROSSmG, 

CAPTAtN    WM,    ».    LADUE. 

SarT«T  of  Oalob*p  K^,  IHO' 
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MMSIMIPPI   RIVCR  00MMI88I0N. 

FOOT    OF   ISLAND   21   GROSSINGp 

Mad*  aadOT  diiwtfM  of 
OAPTAIN   WM.   B.   LADUI. 
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iBlMl  MdtoillBm  dflto  Ul0v  MMlovwitlwoalteOottM- 
vwd  MiAfif*.  whMi  rnim|iiBii<»> wiMnifHUIoat 

Q^t  SI  tlM  •(  arrar  w«  14  ImI  or  1^  Im*  oboto  mm 
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MISSISSIPPI    RIVER   CX»MMISS10N. 

LUXORA      CROSSING, 

CAPTAIN    WM.    a    LADUE, 

THlHTT-rODm     DATti    ^fTmi    9 

•cALC   or   riET. 


The  nunbvn  tat  taatAlmf^  V\A  «>titott?i  »»  •sprwad 

,    Vhtcfa  CDITMPCKD^  t^A  rvAdiAf  of  f.lt  JHt. 
GAfpF  it  UrB«  of  nm^  WM  1>.0  {*«t  ar  fJ  ||b1 

ladlfllU  Wn  »bDn  BMUi  law  vatar. 
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MISSISSIPPI    RIVER   OOMMISSION. 


PRESIDENTS    ISLAND    CROSSING, 


CAPTAIN   WM.    B.    LADUE, 
Otry*  tfMwttumt,  V.  8.  A.,  Bmtlmt. 
Urmr  ot  SiiiUMbf  lOMdU.l 
04Ta  I 


la  Iwl  iBdfa 

g^a,  whkb  rnimiiiBii  loft  mmikm  of  0.9  foot. 

Otat  at  tte*  €i  mnmj  wm  114  Im*  «rl04  iMt  abov*  ■ 
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MI88I86IPFI   RIVER  OOMMI881ON. 


PRESIDENTS    ISLAND    CROSSING, 

ICa4«  ladf  diwcttaa  of 
CAPTAIN   WM.    B.    LADUE. 

t«v«T  ot  nmfmabm  i.  1MB. 
TWO    DATll 


V«Ta.— TkoauBbeiwlarMa»diaiiMd«OBloanai«  wprawd 
Ib  iMt  nd  taiUMte  daptts  bslov  BMu  low  witlw  OB  Mm  1 
g^a,  wkkh  umimytMdM  io»  rMdiac  of  0.»  loot. 

0^0  at  ttmo  of  mrnv  wm  ».t  Itot  or  SJ  iMt  thow  u 
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Mt88l88IPPI   RIVER  COMMISSION. 

PRESIDENTS    ISLAND    CROSSINa 

Mxte  ate  diMlto.  «f  ^ 


CAPTAIN   WM.    B.   LADUE. 
tBTTCT  «<  HoTMBtor  It,  int. 


to  IMI  «d  Miaito  diHto  iMlow  BM  l»v  wil«  M  Ik*  MmmU. 
•ar.  whkhaotiMpoadfloftfMdiairof  0.9looi. 

DotM  SNM  iMUaito  kn  sbor*  BMaa  low  watar. 
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PETERS       CROSSING. 

CAPTAIN    Wli.    B.    LADUe. 

r  «r  4HfBrt^  KHct  H,  1903. 
•CALC   op    FCC¥. 
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Eviivd  UHB  imHeaSm  ten  stun  •«&■  kn^  wMXmt 
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MI88I88IPPI   RIVER  COMMISSION. 

PETERS   "^CROSSING, 

Mad*  ndw  dliMllM  ol 
OAFTAIN   WM.    ».    LADUE, 

Omft  t/ Bmtmtn,  U.  B.  A.,  Bmman. 
rotlhp»iiib»r».l908. 


se«ts  OP  rcKT. 


ta  IMI  nd  tDdkalt  dapttia 
idiag  gat*.  whkh«onw| 
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■  lOJ  faat  or  M J  laa»  a 
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MISSiaeiPPI   RIVER  COMMISSION. 


PETERS      CROSSING, 

lfad«  udOT  dinedoB  of 
CAPTAIN   WM.    B.    LADUE. 

Wnmj  ol  Mpnnov  Mi  1' 

TWO    OAn  1 
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RIVER  00MMI88I0M. 


PETERS      CROSSING, 

Miri*  nte  «Mltai  el 
CAPTAIN   WM.    B.   LADUE, 

fcrvay  of  Oatatar  11.1m. 
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the  after  balkhead,  with  **U.  S.  Dredge"  above  and  on  each  wheelhouse,  as  may  be 
directed.  The  numbers  of  the  staterooms  will  be  painted  on  the  inside  doors  as 
directed.  All  boats,  fire  pails,  floats,  life  buoys,  and  other  properties  will  have  the 
Dame  of  dredge  painted  on  them,  as  required  D}[  law. 

€4^.  McUericUs. — All  coats  of  paint  herein  specifie<l  are  to  be  counted,  exclusive  of 
the  priming  or  filling  coats.  The  materials  used  for  the  painting  above  specified 
shall  be  of  the  following  kinds,  grades,  or  qualities:  White  lead,  to  be  strictly  pure, 
ground  in  bleached  linseed  oil,  "Collier,"  "Southern,"  or  equal;  white  zinc,  to  be 
best  quality  Green  Seal  French  Process  Zinc,  manufactured  by  John  W.  Masury  & 
Son;  colors,  to  be  the  pure  colors,  ground  in  oil,  manufactured  by  John  W.  Masury 
&Son;  lampblack,  to  be  Eddy's,  in  papers;  linseed  oil,  to  be  strictly  pure,  will  be 
tested  before  it  is  permitted  to  be  used;  turpentine,  to  be  strictly  pure  and  clear; 
spar  varnish,  to  be  Berry  Brothers'  Elastic  Spar  Varnish,  for  outside  work;  dammar 
varnish,  to  be  Berry  Brothers'  Crystal  Grindmg  Damar;  inside  coach  varnish,  to  be 
Berry  Brothers'  Inside  Coach  Finishing,  for  inside  work;  japan  drier,  to  be  Berry 
Brothers'  Strictly  Pure  Turpentine  Oil  Japan;  putty  drier,  to  be  strictly  pure. 

The  varnishes  and  japan  drier  must  be  delivered  in  the  manufacturers'  original 
unbroken  packages,  bearing  their  cap,  seal,  and  label,  and  must  not  be  opened  until 
inspected. 

WORKSHOP  AND  MACHINE  TOOLS. 

W.  Machine  tools. — The  machine  shop  will  be  outfitted  with  the  following  tools: 

En^ne,  to  be  vertical,  with  8-inch  cylmder  and  8  to  10  inch  stroke,  fitted  and  fin- 
ished in  the  same  manner  as  called  for  in  the  case  of  the  larger  engines. 

Shafting,  etc.  A  line  of  shafting  with  all  requisite  hangers,  pulleys,  and  belts  for 
driving  all  machines. 

One  24-inch  swing-screw  cutting  lathe  with  compound  slide  rest  and  rod  feed;  bed 
to  be  14  feet  long.  The  lathe  to  be  furnishe<l  with  a  full  set  of  change  wheels,  which 
must  include  those  for  cutting  all  pipe  threads;  also  lai>2:e  and  small  face  plates,  1 
20-inch  4- jaw  chuck,  1  9-inch  3-jaw  cnuck,  steady  and  follow  rests;  the  tail  stock  to 
have  set-over  for  turning  taper. 

One  25-inch  swing  vertical  drill  press  with  back  gear  and  power  feed  with  quick 
return  motion. 

One  18-inch  stroke  crank  shaper  with  swivel  vise. 

One  "Peerless"  No.  3  improved  bolt  and  pipe  threading  machine,  to  cut  bolts  from 
}  to  2  inches  and  pipes  from  J  to  3  inches,  with  a  full  set  of  both  bolt  and  pipe  dies  and 
of  machine  taps  from  §  to  2  inches;  the  fittings  to  include  cutting-off  knife,  chuck  for 
gripping  nuts,  and  holder  for  taps;  all  threads  to  be  United  States  standard. 

One  emery  grinder  with  two  wheels  12  by  12  inches  and  rests  for  tool  grinding. 

Two  portable  vise  benches,  3}  feet  long  by  2 J  feet  wide,  substantially  made  of  hard 
wood,  and  fitted  with  5i-inch  machinist's  parallel  vises,  Prentiss  or  equal. 

One  blacksmith's  forge,  28  by  40  inches,  with  fan  blower;  to  be  set  up  and  provided 
with  hood  smokestack  made  of  No.  12  U.  S.  G.  sheets,  and  all  casings,  deck  rings, 
guys,  etc 

AH  the  above  machine  tools  must  be  of  first-class  quality  in  every  respect,  of  make 
approved  by  engineer  officer  in  charge,  and  must  be  set  up  in  location  as  may  be 
directed  and  put  in  complete  readiness  for  oj)eration. 

244.  Small  tools. — ^The  following  tools  are  to  be  supplied,  of  first-class  quality 
throughout  and  of  approved  make: 

One  blacksmith's  anvil,  200  pounds. 

One  sledgehammer,  12  pounds. 

One  sledgehammer,  6  pounds. 

Two  blacksmith's  hand  hammers,  2  pounds  and  2  pounds  10  ounces. 

Twelve  blacksmith's  tongs,  assorted. 

One  set  of  blacksmith's  tools,  as  follows:  Top  and  bottom  swages,  i,  |,  1 , 1 },  2,  2i,  and 
3 inches;  top  and  bottom  fullers  },  1,  and  2  inches;  1  fiatter,  3  inches;  2  set-hammers, 
IJand  2  inches;  1  hot  chisel,  2  inches;  2  cold  chisels,  IJ  inches;  6  punches,  one  each 
round  and  square,  i,  f,  and  1  inch;  1  set  of  heading  tools  for  bolts,  from  i  to  1  inch, 
advancing  by  eighths—heading  tools  for  all  special  bolts  about  machinery,  such  as 
bolts  for  liners  of  pump,  and  for  countersunk  bolts  in  suction  head. 

One  cast-iron  swage  block,  medium  size. 

One  6-inch  machinist's  parallel  vise,  Prentiss  or  equal,  for  bench  in  machine  shop. 

One  copper  or  rawhide  nammer. 

Three  machinist's  hand  hammers,  assorted. 

Twelve  machinist's  hand  chisels,  assorted. 

Two  sleeve  ratchets,  15  inches,  Parker  No.  6. 

2  boiler  ratchets,  12  inches,  Parker  No.  9. 
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6  steel  drills  for  boiler  ratchet,  |  to  1  inch,  advancing  by  eighths. 
2  melting  ladles,  medium  and  small. 

1  pipe  vise,  hinged  to  take  pipe  up  to  3  inches. 

2  pipe  cutters,  *' Barnes"  three  wheel  Nos.  1  and  2. 
6  pipe  tongs,  "Brown's  adjustable"  Nos.  1  to  5. 

3  chain  pipe  wrenches,  **Brock*s"  Noa.  2,  3,  and 4. 

8  *'Stillson'8*'  wrenches,  two  each  6,  10,  14,  and  24  inches. 
12  engineer's  wrenches,  **  Buck's,**  wrought  bar  and  well  casehanlened,  two  each 
6  and  8  inches,  three  each  10  and  12  inches,  one  each  15  and  18  inches. 
1  set  of  drop  forged  steel  wrenches  for  each  engine,  machine,  and  pump. 

1  set  of  drop  foiled  steel  wrenches  for  each  capstan  engine. 

2  brass  oiler  sets,  6  pieces  each. 

6  oilers,  steel,  assorted  Ho  1  pint. 
6  oilers,  long  spout,  1  pint. 
6  oilers,  long  spout,  1  quart. 

4  filling  cans,  two  1  quart,  two  2  quart. 

3  galvanized  iron  oil  tanks,  55  gallons,  with  pumps,  measures,  and  funnels  com- 
plete. 

1  set  of  firing  tools  for  each  lottery  of  boilers. 
12  short-handled  coal  shovels. 

2  long-handled  coal  shovels. 

Wm.  B.  Ladub, 
CaptaiUf  Corps  of  Enginefn, 
Secretary  Mimssippi  River  Cbnumswm. 
Office  of  tfte  Secretary, 

Mississippi  River  Commission, 

St,  Louis,  Mo,  J  May  17,  1904^ 


Appendix  2. 

Report  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  on  Operations  ik  the 
First,  Second,  and  Third  Districtb. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  June  i,  1904- 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
first,  second,  and  third  districts,  Mississippi  River  improvement,  for  the  year  ending 
May  31,  1904. 

The  firnt  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  No.  40,  a  distance 
of  220  miles.  Operations  in  this  district  include  bank  revetment  work  at  ColuinboB 
and  Hickman,  Ky.,  and  at  New  Madrid  and  Caruthersville,  Mo.;  systematic  improve- 
ment of  Plum  Point  Reach,  'Tennessee  and  Arkansas;  abatis  dike  work;  upper  St 
Francis  and  Reelfoot  levee  districts,  and  lower  St.  Francis  levee  district  to  tne  one 
hundred  and  thirty-ninth  milepost. 

The  second  district  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
River  (393  R. )»  a  distance  of  173  miles,  excepting  on  the  left  bank,  where  it  ends  at 
the  Coahoma-Bolivar  County  line  (365  L. ).    Operations  in  this  district  include  bank 
revetment  work  at  Memphis,  Tenn.,  and  Hopefield  Bend  and  Helena,  Ark.;  thej 
improvement  of  Wolf  River,  Tennessee;  the  White  River  and  upper  Yazoo  levee  ■ 
districts,  and  the  lower  part  of  the  lower  St.  Francis  levee  district. 

The  third  district  extends  from  the  Coahoma-Bolivar  County  line  on  the  left  bank 
(365  L.)  and  the  mouth  of  White  River  on  the  right  bank  (393  R.)  to  the  laUtude 
of  Warren  ton.  Miss.  (607  L.).  Its  operations  include  bank-revetment  work  at  Lak© 
Bolivar  front,  Ashbrook  Neck,  and  Greenville  Harbor,  Mississippi,  and  Lake  Provi- 
dence and  Delta  Point,  Louisiana,  the  abandoned  work  of  systematic  improvement 
of  Lake  Providence  Reach,  and  the  Lower  Yazoo  and  Upper  Tensas  levee  disthct& 

PART  I.— channel  work. 
FIRST  DISTRICT    ( CAIRO  TO   FOOT  OF   ISLAND  40,  220  MILBS). 

Columbus,  Ky.  (21  L.), — (For  description  and  previous  history  see  p.  3680,  Report 
Chief  of  Engineers,  1891. )  Special  appropriation.  This  work  (see  map  No.  1  ^^^ 
with)  consists  of  a  series  of  five  spur  dikes  protecting  about  2,200  feet  of  bank  in  from 
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of  the  town.  No  work  has  been  done  since  1890,  and  the  present  conditions  are 
^rly  good  and  as  stated  in  the  last  annual  report. 

Hickman,  Ky.  (S6  L.). — (For  description  and  previous  history  see  Reports  Chief 
of  Engineers,  1890,  p.  3197;  1895,  p.  3766;  1902,  Supplement,  p.  91.)  Special  appro- 
priation. This  revetment  (see  map  No.  2  herewith)  was  placed  in  1889,  1892,  and 
1894  and  includes  1,450  feet  of  effective  revetment,  of  which  800  feet  is  old-style 
woven  mattress  and  650  feet  fascine  mattress.    The  work  is  in  satisfactory  condition. 

New  Madrid,  Mo.  (71  R.). — (For  description  and  previous  history  see  Reports 
Chief  of  Engineers,  1894,  p.  2859;  1895,  p.  3757;  1897,  p.  3696;  1899,  p.  3504;  1900, 
p.  4784.)  Special  appropriation.  This  work  (see  map  No.  3  herewith)  consists  of 
4,450  feet  of  effective  revetment,  all  of  fa«)cine  mattress,  and  is  generally  in  good  con- 
dition excepting  at  a  few  places  near  the  low- water  line,  where  the  finish  is  some- 
what decaved.  This  will  be  repaired  whenever  the  stage  of  water  is  sufficiently  low. 
A  recent  change  in  the  channel  crossing  just  above  the  town  threatens  the  upper  end 
of  the  revetment  work,  which  may  have  to  be  extended  about  1,000  feet  upstream. 
For  this  purpose  120,000  appropriated  in  the  river  and  harbor  act  of  1902  will  be 
available  during  the  next  two  years. 

CaruAersmlle,  Mo.  {110  R.). — (For  description  and  previous  history  see  Reports 
Chief  of  Engineers,  1899,  p.  3504;  1900,  p.  4384,  and  1903,  Supplement,  p.  169.) 
Special  appropriation.  This  work  (see  map  No.  4  herewith)  consists  of  four  dikes 
and  about  2,300  feet  of  effective  revetment,  all  of  fascine  mattress.  This  revetment 
is  in  good  condition  with  the  exception  of  some  scalping  of  the  bank  above  the 
pavement,  which  occurred  during  tne  overflow  of  April,  1904.  The  heavy  caving 
immediately  below  the  revetment  continued  until  October  last,  but  since  then  the 
bank  has  been  nearly  stationary.  The  lower  end  of  the  revetment  is  likely  to  be 
destroyed,  however,  by  caving  due  to  eddy  action  at  its  foot,  and  there  are  some 
signs  of  l)ank  caving  above  the  revetment 'which  may  make  necessary  an  upstream 
extension  about  1,000  feet  long.    No  funds  are  available  for  further  work  here. 

Hum  Point  Reach  {147  to  186  mUea  below  Cairo). — (See  map  No.  5  herewith.) — The 
works  of  improvement  in  this  reach  extend  from  above  Daniels  Point  to  near  Craig- 
head Point,  Arkansas,  a  distance  of  about  20  miles  (151-171).  These  operations 
were  b^un  in  1882  and  have  been  fully  described  in  subsequent  reports.  In  general 
terms,  the  work  done  has  been  the  closure  of  Osceola  and  Bullerton  chutes  by  pile 
dikes,  the  partial  closure  of  Gold  Dust  Chute  by  pile  dikes  and  a  brush-and-stone 
dam,  the  contraction  of  the  low-water  channel  by  dikes  at  Ashport  bar,  Elmot  bar, 
and  Plum  Point;  the  revetment  of  caving  banks  above  Daniels  Point,  throughout 
.\shport  and  Fletchers  Bend,  along  a  part  of  the  fronts  of  Osceola  and  Bullerton  bars, 
at  Plum  Point,  and  near  Craighead  Point;  and  the  construction  of  levees  along  both 
banks  of  the  river.  From  funds  appropriated  by  the  sundry  civil  bill  of  March  3, 
1903,  the  Commission  allotted  |69,000,  as  follows: 

Daniels  Point $10,000 

Ashport  Bend 8,000 

Fletchers  Bend 15,000 

Oaceolabar 36,000 

69,000 

With  the  subsidence  of  the  June  rise  it  was  found  that  serious  damage  had  been 
done  by  the  overflows  of  1903  to  the  old  woven  mattress  revetment  work  at  Fletchers 
Bend,  and  the  136,000  allotted  to  Osceola  bar  was  transferred  to  that  work,  which  is 
considered  the  most  important  in  the  reach. 

Daniels  Point,  Arkdnms  (152  R.). — (For  description  and  previous  history  see  Report 
of  Chief  of  Engineers,  1903,  Supplement,  p.  170. )  (See  map  No.  6  herewith.)  Until 
recently  this  revetnient  extended  about  8,800  feet  upstream  from  Daniels  Point,  but 
during  the  past  two  years  the  lower  4,000  feet  has  been  practically  destroyed,  only  a 
few  detached  pieces  of  revetment  remaining.  Operations  during  the  past  year  were 
carried  on  under  an  allotment  of  $10,000  from  the  appropriation  of  March  3,  1903, 
and  consisted  of  minor  repair  work.  Four  connecting  mats  and  three  crib  dikes 
were  placed,  339  linear  feet  of  bank  graded,  and  246  linear  feet  of  bank  paved,  all 
near  the  foot  of  the  1895  revetment. 

The  cost  of  the  season's  work  was  $4,415.49.  (For  further  details  see  report  of 
AsBt  Engineer  A.  J.  Nolty,  Appendix  2  A,  herewith.) 

At  present  the  effective  continuous  revetment  is  5,600  feet  long,  of  which  the  upper 
4,800  feet  is  of  fascine  mattresses  and  the  lower  800  feet  of  dikes  and  small  fascunc 
mattresses  combined.  About  2,000  feet  below  are  some  small  detached  fascine 
mattresses. 


Digitized  by  VjOOQ IC 


134   REPORT  OP  THE  CHIEF  OK  ENGINEERS,  U.  8.  ARMf. 

The  caving  below  the  upper  work  appears  to  have  ceased,  and  there  is  noappvent 
necessity  for  replacing  it.     No  operations  are  contemplated  for  the  coming  eeasoo. 

Ashjyori  Bend,  Tenn.  (155  L. ). — (For  description  and  previous  history  see  Reports 
Chief  of  Engineers,  1900,  i>.  4785;  1903,  Supplement,  p.  170.)  This  Ijend  (see  map 
No.  7  herewith )  has  a  continuous  revetment  about  16,450  feet  long,  of  which  about 
7,500  feet  at  the  lower  end  is  of  fascine  mattresses,  and  the  remainder  of  woven  mat- 
tresses. It  is  all  in  effective  condition.  Work  was  carried  on  during  the  past  ses^n 
under  an  allotment  of  $8,000  from  the  appropriation  of  March  3,  1903,  and  coasted 
in  completing  the  repair  work,  started  during  the  previous  season,  by  placing  a 
pocket  mat  111  by  120  feet.  After  the  subsidence  of  the  1903  flood  the  bank  for  a 
considerable  distance  was  found  to  be  scalped  from  the  top  of  the  pavement  for  eoaie 
distance  back,  and  in  places  the  bank  behind  the  paving  had  l>een  scoured  away. 
To  prevent  further  erosion  of  this  description  10  cnb  dikes  were  constructed  from 
the  upper  edge  of  the  paving  to  the  crest  of  the  bank,  and  willows  were  planted  at 
15-foot  intervals  for  the  purpose  of  inducing  a  natural  growth.  The  total  cost  of  the 
season's  work  was  15,428.99.  (For  further  details  see  report  of  Asst.  Engineer  A.  J. 
Nolty,  Appendix  2  A,  herewith.) 

F,etcher»  Bendy  Ark,  {158-161  R,). — (For  description  and  previous  history  aee 
Reports  of  Chief  of  Engineers,  1900,  p.  4786;  1903,  Supplement,  p.  170.)  Until 
recently  this  revetment  (see  map  No.  8  herewith)  was  17,300  feet  long,  but  during 
the  last  two  years  about  4,400  feet  of  woven  mattress  revetment  built  in  1884-1891 
has  been  destroyed,  while  about  2,000  feet  of  fascine  mattress  revetment  has  been 
built  to  partially  replace  it. 

Operations  during  the  season  were  carried  on  under  allotments  of  $15,000  from  the 
appropriation  of  March  3,  1903,  and  of  $36,000  from  the  same  appropriation,  origi- 
nally allotted  to  Osceola  bar  and  later  transferred  to  this  work.  Two  fascine  mat- 
tresses were  sunk — one,  705  feet  long,  just  above,  and  one,  778  feet  long,  just  below 
the  1902  work.  A  pocket  cave  at  the  shore  edge  of  the  1899  revetment,  near  the 
head  of  the  work,  was  repaired  with  fascine  pocket  mattresses.  The  total  cost  of  the 
season's  work  was  $41 ,216.28.  The  cost  per  linear  foot  of  new  revetment  was  $27.79, 
(For  further  details  see  report  of  Asst.  Engineer  A.  J.  Nolty,  Appendix  2  A,  here- 
with.) 

The  programme  of  work  during  last  season  was  carried  out  successfully  and  without 
incident  as  far  as  practicable  with  available  funds.  At  the  end  of  the  1902-^  season 
10,068  cubic  yards  of  stone  were  left  stored  on  the  revetted  bank,  which  afterwards 
gave  way,  and  out  of  the  lot  only  2,137  cubic  yards  were  recovered,  the  net  Ices 
being  7,931  cubic  yards.  Much  difficultv  was  experienced  throughout  the  working 
season  in  obtaining  a  sufficient  supply  of  stone,  and  for  this  reason  the  cost  of  the 
work  was  somewhat  increased.  The  present  effective  revetment  has  a  total  length 
of  14,900  feet,  of  which  7,550  feet  consists  of  groins,  dikes,  and  woven  mattreses, 
and  7,400  feet  of  fascine  mattresses.  Below  the  1903  work  is  a  gap  2,500  feet  long, 
where  the  old  woven  mattresses  have  been  destroyed  and  which  it  is  intended 
to  replace  with  new  revetment  during  the  coming  season.  For  about  2,800  feet  below 
tills  gap  the  revetment  consists  of  old  woven  mattresses  built  in  1891,  which  are 
beginning  to  show  signs  of  weakness.  This  will  be  reinforced  with  fascine  mattresses 
as  lar  as  practicable  with  available  funds,  as  by  doing  the  work  before  the  old  revet- 
ment is  destroyed  the  bank  paving  is  saved  and  the  cost  reduced  about  half. 

Osceola  bar  {163  R.). — (For  description  and  previous  history  see  Reports  of  Chief 
of  Engineers,  1896,  p.  3600;  1903,  Supplement,  p.  170.)  This  revetment  (see  map 
No.  9  herewith)  was  until  recently  about  7,700  feet  long  and  consisted  of  3,750  feet 
of  fascine  mattress  revetment,  below  which  was  about  4,000  feet  of  woven  mattress 
revetment.  About  two  years  ago  this  revetment  was  attacked  at  its  head,  and  since 
that  time  almost  the  entire  fascine  mattress  revetment  has  been  destroyed.  The 
present  effective  revetment  consists  of  about  300  feet  of  fascine  mattress  revetment 
and  about  4,000  feet  of  woven  mattress  work.  This  woven  mattress  revetment, 
while  8till  in  place,  is  not  subject  to  current  attack,  being  below  the  projec^ting  point 
at  the  foot  of  the  fascine  revetment.  Should  the  point  be  carried  away  the  woven 
mattress  revetment  would  be  rapidly  destroyed  and  the  caving  would  continue  down- 
stream and  destroy  the  Ix)wer  Osceola  and  Bullerton  revetments. 

No  work  waa  done  here  during  the  year,  although  anew  fascine  mattress  revetment 
to  replace  the  lost  work  was  contemplated,  and  an  allotment  for  that  purpose  of 
$36,000  was  made  from  the  appropriation  of  March  8, 1903.  This  allotment  was  later 
transferred  to  the  Fletchers  Bend  work  on  account  of  the  greater  necessity  at  the 
latter  place.  During  the  year  the  destruction  of  the  1895  fascine  mattress  revetment 
has  continued,  but  at  a  reduced  rate. 

Abtiut  2,000  feet  of  new  revetment  is  needeil  at  the  head  of  this  work  for  its  proper 
protection.  This  should  by  all  means  lx»  done,  if  possible,  during  the  coming  season, 
as  the  present  bank  line  is  unusually  good. 
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Lower  Osceola  and  BvUerUm  ban.  Ark.  {165-J68  R. ). — The  revetment  at  this  place 
(8ee  map  No.  10  herewith),  14,300  feet  lone,  is  all  effective,  and  consists  of  3,100  feet 
of  woven  mattress  revetment  and  11,200  feet  of  fascine  mattress  revetment.  The 
fascine  revetment  on  Bullerton  bar  is  notable  as  beine  the  first  extensive  fascdue 
mattress  work  done  on  the  Mississippi  River.  It  was  placed  in  1893-94,  is  in  excel- 
lent condition,  and  has  cost  absolntely  nothing  for  maintenance  or  repairs. 

AbaUis  dikes. — No  allotment  was  made  for  the  construction  of  abattis  dikes  during 
the  past  season,  but  an  examination  of  the  dike  at  Island  14  (183  R.)  (see  map  No. 
11  herewith),  placed  during  the  season  of  1902^,  disclosed  a  gap  about  200  feet 
wide,  where  a  section  had  been  torn  away  during  the  1903  overflow.  This  was 
replaced  in  Januar;^,  at  a  cost  of  $1,131.83,  funds  being  available  from  a  small  bal- 
ance from  the  previous  reason's  work.  (For  further  details  see  report  of  Asst.  Engi- 
neer A.  J.  Nolty,  Appendix  2  A,  herewith. ) 

SECOND   DISTRICT    (FOOT  OF  ISLAND  40  TO   WHITE  RIVER,  173  MILES). 

Hopefidd  Bendy  Ark.  {2S7SS0  R.). — (For  description  and  previous  history  see 
Reports  of  Chief  of  Engineers,  1900,  p.  4787;  1903,  Supplement,  p.  172.)  The  revet- 
ment at  this  place  (see  maps  Nos.  12  and  13  herewith),  originall^r  extending  a  dis- 
tance of  16,600  feet  from  Mound  City  Chute  to  Hopefield  Bend,  is  essential  to  the 
maintenance  of  deep  water  in  Memphis  Harbor.  From  station  0  upstream  to  Mound 
City  Chute,  a  distance  of  6,300  feet,  the  revetment  was  of  light  woven  mattresses 
built  in  188^3-1885,  and  is  either  destroyed  or  so  weak  as  to  be  entirely  useless.  From 
station  0  downstream,  a  distance  of  4,000  feet,  the  revetment  is  of  diagonal  woven 
mattresses  built  between  1887  and  1892,  and  has  failed  in  places,  and  shows  signs  of 
.  general  weakness.  Below  this  the  revetment  consists  of  6,300  feet  of  fascine  mat- 
tresses, which,  when  the  bank  was  last  exposed,  was  in  thoroughly  good  condition. 

Work  during  the  season  was  carried  on  with  an  allotment  of  $99,000  from  the 
appropriation  of  March  3,  1903,  and  consisted  of  about  2,600  feet  of  new  fascine-mat- 
tresa  revetment  extending  upstream  from  a  point  about  1,300  feet  above  station  0, 
and  replacing  a  part  of  the  destroyed  woven  mattresses  built  in  188^-84.  In  addi- 
tion, a  connecting  mat  840  feet  long  and  116  feet  wide  was  placed  downstream,  from 
a  point  900  feet  below  station  0,  to  repair  breaks  in  the  1891  revetment.  There  were 
also  placed  18  connecting  mats,  ttiis  large  number  being  rendered  necessary  by  the 
continuous  caving  during  the  progress  of  the  work,  which  made  the  bank  line 
extremely  ragged. 

The  work  done  this  season  was  carried  on  under  grctfit  difficulties  on  account  of 
the  constantly  caving  bank  and  the  strong  current,  ranging  from  6  to  8  feet  per  sec- 
ond. Channel  mats  Nos.  1  and  2,  respectively  1,000  feet  and  1,130  feet  long,  and 
254  feet  wide,  were  successfully  sunk,  with  current  velocities  between  6  and  8  feet 
per  second.  Channel  mat  No.  3,  915  by  254  feet,  built  with  especial  care,  and  sunk 
in  a  current  of  6  feet  or  less  per  second,  was  broken  in  sinking  and  the  lower  765  feet 
lost  The  cause  of  this  loss  is  difficult  to  determine,  but  it  was  doubtless  due  to  the 
following  combination  of  adverse  circumstances:  While  the  mattress  was  being  con- 
structed a  raft  of  40  (estimated)  saw  logs  was  forced  under  the  head  barges  and  lodged 
under  and  about  200  feet  below  the  h^  of  the  mattress.  While  the  head  of  the 
mattress  was  being  lowered,  the  towboat  Chisca  was  blown  onto  it,  and  hauled  o^ 
after  an  hour's  work.  This  dragging  over  the  mat  caused  soipe  damage,  and  prob- 
ably weakened  the  outer  edge  at  the  place  where  the  rupture  afterwards  started. 
After  the  boat  Was  released  and  the  head  of  the  mat  succ^sfully  sunk,  and  almost 
the  entire  mat  below  the  surface,  a  large  cave  occurred  just  abreast  of  the  line  of  rup- 
ture, and  the  weight  of  fallinff  earth,  estimated  at  several  thousand  tons,  fell  on  the 
inner  part  of  the  mat,  forced  it  awav  from  the  bank,  and  caused  unusually  heavy 
strains  on  the  outer  edge.  At  about  the  same  time  a  number  of  the  saw  logs  previ- 
ously lodged  under  the  mat  were  forced  through  and  appeared  on  the  surface. 
The  rupture  of  the  mat  started  at  the  outer  edge,  the  mat  was  torn  across  to  the 
bank,  and  the  lower  part  drifted  downstream,  was  guided  by  the  towboat  below  the 
bridge,  and  lodged  on  the  head  of  Presidents  Island.  The  value  of  the  mat  lost  was 
111,359.42. 

The  remaining  channel  work  of  the  season,  of  a  minor  character,  was  completed 
successfully  and  without  incident.  The  bank  was  graded  to  a  slope  varying  from  1  on 
2i  to  1  on  3,  the  slope  being  carried  to  within  6  feet  of  the  top  of  the  bank.  The 
paving  was  of  the  standard  type  adopted  in  the  first  and  second  districts,  and  con- 
sisted of  a  closely  pitched  layer  of  stone  7  to  8  inches  thick  on  a  bed  of  quarry  spalls 
3  to  4  inches  thick.  The  paving  was  carried  to  stages  varying  from  20  to  27  feet  on 
the  Memphis  gauge,  the  particular  height  being  governed  by  the  character  of  the 
soil,  the  paving  being  carried  above  all  sandy  strata  to  the  hard  clay  at  the  top  of 
the  bank. 
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Much  difficulty  and  delay  was  experienced  in  obtaining  a  sufficient  quantity  of 
stone,  and  this  added  materially  to  tne  cost  of  the  work.  Before  final  suspend  of 
the  work  the  plant  had  to  be  twice  withdrawn  to  Wolf  River  on  account  of  floating 
ice,  which  filled  the  river  from  bank  to  bank  for  several  days  on  each  occasion.  'Rifr 
total  cost  of  the  season's  work  was  $101,295.47.  The  cost  of  completed  new  revet- 
ment was  $26.29  per  linear  foot.  (For  further  details  see  report  of  Aast  Engineer 
W.  M.  Rees,  Appendix  2  B,  herewith. ) 

In  its  present  condition  this  revetment  contains  12,900  feet  of  effective  revetment,  of 
which  8,900  feet  is  fascine  mattress  work,  800  feet  woven  mattress  reinforced  with  m 
half  width  of  fascine  mattresses,  and  3,200  feet  unprotected  woven  mattresses.  The 
gap  from  station  O  up  to  the  last  season's  new  work  will  have  to  be  revetted  dana^ 
the  coming  season,  and  the  head  of  the  work  should  be  extended  upstream,  perhipa 
as  far  as  Mound  City  Chute.  The  unprotected  woven  mattreflses  below  station  O 
should  be  reinforced  with  fascine  mattresses,  as  they  are  almost  certain,  if  left  in 
their  present  condition,  to  be  destroved  in  the  next  year  or  two,  and  the  reinfordnft 
can  be  done  at  about  half  the  cost  of  new  work. 

Wolf  River,  Tenn.  (SSO  L.). — (For  description  and  previous  history  see  repoits  of 
Chief  of  Engineers,  1893,  p.  2136;  1895,  p.  1703;  1902,  Supplement,  p.  93;  1903,  Sap- 
plement,  p.  172.  J  SpNecial  appropriation.  The  object  of  this  improvement  is  the 
maintenance  by  dredging  of  the  navigable  channel  to  the  county  bridge,  2\  miles 
above  the  river  mouth,  the  work  being  done  with  Government  plant  and-hired  labor. 

Work  during  the  year  was  carried  on  under  an  allotment  of  $8,000  from  the  appro- 
priation of  March  3.  1903.  Operations  were  carried  on  from  September  29  to  Janu- 
ary 13,  and  resulted  in  the  removal  of  52,340  cubic  jrards  of  earth  at  a  cost  of  12.48 
cents  per  cubic  yard,  and  153  snags,  etc.,  at  a  cost  of  $5.72  apiece;  the  total  expendi- 
ture being  $7,417.62. 

The  plant  belonging  to  this  work  is  in  bad  condition,  and  its  proper  repair  will 
take  nearly  all  of  the  remaining  balance  belonging  to  the  work.  No  rands  are  avail- 
able for  continuance  during  the  coming  low-water  season,  but  an  estimate  of  $8<,000 
has  been  submitted  to  the  Chief  of  Engineers  with  a  view  to  its  allotment  from  the 
funds  appropriated  by  the  emergencjr  nver  and  harbor  act  of  April  28,  1904.  (For 
further  details  see  report  of  Asst.  Engineer  W.  M.  Rees,  Appendix  2  B,  herewith.) 

Memphis  Harbor,  fenn.  (SS0-SS2  L.). — (For  description  and  previous  history  sec 
reports  of  the  Mississippi  River  Commission  since  1882. )  The  work  at  this  place'  (see 
maps  Nos.  12  and  14  herewith)  is  the  protection  of  between  2  and  3  miles  of  the  city 
front.  A  total  of  14,800  feet  of  protection  work  has  been  construct^,  of  which  the 
upper  part  is  now  covered  b v  a  sand  bar.  This  silted  up  revetment  is  of  woven  mat'- 
tresses  and  would  probably  be  destroyed  if  subjected  to  current  attack.  The  present 
effective  revetment  is  9,900  feet  in  length,  and  includes  4,100  feet  of  woven  matdBSS 
revetment,  2, 100  feet  of  dike  work,  and  3, 700  feet  of  fascine  mattress  work.  The  sand 
bar  covering  the  upper  part  of  the  city  front  has,  during  the  last  year,  increoeecl  in 
height  an  average  ot  0.4  feet  and  has  decreased  in  area  about  5jr  acres,  the  area  lo^ 
being  a  strip  of  about  80  feet  average  width  extending  for  3,000  feet  from  the  foot  of 
the  bar  upstream.  This  cutting  away  of  the  bar  is  evidentlv  due  to  a  movement 
upstream  of  the  channel  crossing  from  Hopefield  Bend,  caused  by  the  recent  reces- 
sion of  the  bank  line  at  the  latter  place.  While  there  may  be  some  further  cutting 
away  of  the  bar,  it  is  believed  that  conditions  are  nearin^astateof  eauilibriom  which 
can  be  maintained  as  long  as  Hopefield  Bend  is  held  in  its  present  shape. 

The  condition  of  the  revetment  work  is  generally  gooa;  no  work  was  necessary 
during  the  past  year  and  none  is  contemplate  for  the  coming  season. 

Helena,  Ark.  (S06  iJ. ). — (For  description  and  previous  history  see  reports  of  Chief 
of  Engineers,  1890,  p.  3212;  1897,  p.  3701;  1899,  p.  3508;  1900,  p.  4789;  1903.  Supple- 
ment, p.  173.)  Special  appropriation.  The  work  at  this  place  (see  maps  Nos.  1^* 
16,  ana  17  herewith)  consists  of  4,900  feet  of  bank  revetment,  of  which  1,400  feet  is 
dike  work,  450  feet  woven  mattress  work,  and  3,050  feet  fascine  mattress  work. 
Where  mattresses  have  been  used  the  revetment  work  is  generally  in  good  condition, 
but  along  the  bank  protected  by  dikes,  sloughing  has  continued' to  a  serious  extent 
Early  last  fall  two  pocket  caves,  each  about  175  feet  long,  occurred  between  Dikes  2 
and  3,  and  in  December,  with  the  river  at  the  3  feet  stage,  the  bank  back  of  the 
dikes  settled  along  a  distance  of  1,000  feet  below  Dike  3,  the  greatest  width  of  set- 
tling being  about  125  feet,  and  the  greatest  depth  of  settling  about  20  feet. 

The  bank  line  back  of  this  settling  is  now  dangerously  near  the  levee. 

A  series  of  borings  developed  the  fact  that  at  a  depth  of  40  to  50  feet  below  the 
surface  a  stratum  of  quicksand  exists,  which,  during  very  low  stages,  is  being  slowly 
forced  toward  the  river  by  the  weight  of  the  earth  above.  From  time  to  time  these 
settlements  oqjcxxt  as  a  result.  It  would  seem  that  the  mattress  revetment  tends  to 
hold  the  quicksand  in  place,  as  most  of  the  settlement  has  occurred  back  of  the  dike 


Digitized  by  VjOOQ IC 


MISSISSIPPI  BIVEB  COMMISSION.  137 

vork .  The  solution  of  the  problem  here  presented  is  under  careful  consideration  now, 
and  it  is  expected  that  some  plan  to  relieve  the  situation  will  be  decided  on  as  soon  as 
the  river  falls  sufficiently,  probably  within  the  next  month.  The  amount  of  availa- 
ble funds  was  too  small  to  permit  any  extensive  work,  and  the  only  thing  attempted 
daring  the  past  season  was  the  revetting  of  the  two  deep  pockets  between  Dikes  2 
and  3  with  rascine  mattresses,  and  the  construction  across  each  of  these  pockets  of  a 
crib  dike  to  break  up  eddy  action.  The  total  cost  of.  the  season's  operations  was 
$7,189.24.  (For  further  details  see  report  of  Asst.  Engineer  W.  M.  Rees,  Appendix 
2  B,  herewith.)     Amount  available  for  work  during  coming  season,  $10,000. 

PLANT,  FIRST  AND   SECOND  DISTRICTS. 

Repair  work  on  plant  was  continued  during  the  year  with  the  unexpended  balance 
from  the  previous  year,  an  allotment  from  the  appropriation  of  March  3,  1903,  and  a 
transfer  from  funds  previously  allotted  to  third  district. 

The  only  new  work  was  the  construction  of  one  flat,  60  by  16  by  4  feet.  The  prin- 
cipal work  was  the  reconstruction  and  repair  of  deteriorated  plant  begun  during  the 
previous  year,  and  the  general  conditions  have  been  greatly  improved.  The  expendi- 
tures dunng  the  year  ending  April  30  were  as  follows: 

Care  of  plant $12,112.74 

New  flat 650.00 

Bepairs  to  plant 75,038.69 

87,801.43 

Steamer  Unique. — ^The  small  propeller  steamer  Unique  has  been  purchased  at  a  cost 
of  $14,000,  one  half  from  plant  tkllotment  to  first  and  second  districts  and  one-half 
from  plant  allotment  to  third  district.  This  steamer  was  built  by  the  Ward's 
Engineering  Works  of  Charleston,  W.  Va.,  and  has  a  steel  hull  90  feet  long,  14  feet 
beiun,  4^  feet  depth,  28-inch  draft,  18}  feet  width  over  guards.  The  boiler  is  tubular, 
with  outboard  condensers.  The  engine  is  triple  expansion  of  a  very  compact  type, 
developing  about  200  horsepower,  with  a  coal  consumption  of  about  2  pounds  per 
indicated  norsepower.  The  propeller  is  46  inches  in  diameter  and  operates  in  a 
recess  built  into  the  hull  which  completely  protects  it  from  drift.  This  steamer  is 
of  a  type  radically  difierent  from  anything  in  use  on  the  Mississippi  River,  and  in 
addition  to  utilizing  it  for  surveying  and  inspection  purposes  it  is  proposed  to  con- 
duct a  series  of  experiments  to  determine  the  value  of  tnis  type  for  towboats  and 
other  vessels  in  use  on  commission  work. 

With  the  allotment  already  made  for  the  coming  season  almost  the  entire  plant 
will  be  placed  in  thoroughly  serviceable  condition.  (For  further  details  see  report 
of  Aast.  Engineer  A.  J.  Nolty,  Appendix  2  C,  herewith. ) 

THIRD  DISTRICT    ( WHITE  RIVER  TO  WARRENTON,    MISS.,   214  MILEs). 

Lake  Bolwar  Front,  Miss,  {417  L.). — (For  description  and  previous  history  see 
Report  Chi^  of  Ei^neers,  1903,  Supplement,  p.  220. )  The  enective  revetment  at 
this  place  (see  map  No.  33  herewith)  is  3,775  feet  long  and  of  woven  mattresses.  The 
revetment  is  in  generally  good  condition,  the  only  work  necessary  during  the  past 
season  being  the  minor  repair  of  numerous  small  breaks  due  to  wave  wash  and  sur- 
face water  from  the  bank.  Cost  of  season's  operations,  $1,056.75,  from  allotment  for 
Sneral  repairs  to  existing  works.  (For  details  see  report  of  Asst.  Engineer  Arthur 
ider.  Appendix  2  D,  herewith.)  No  work  is  contemplated  during  the  coming 
season. 

AMrook  Neck,  Mi»h,  (446  X.). — (For  description  and  previous  history  see  Report 
Chief  of  Engineers,  1903,  Supplement,  p.  220. )  This  revetment  (see  map  No.  34 
herewith)  was  built  to  prevent  a  cut-off,  and  is  10,100  feet  long,  of  which  2,000  feet  is 
of  old  woven  mattresses,  7,600  feet  of  woven  mattresses  reinforced  with  fascine  mat- 
tresses, and  500  feet  of  original  fascine  mattresses. 

The  principal  work  during  the  past  year  was  the  placing  of  2  fascine  mattresses 
250  feet  wide  and  respectively  1,000  and  830  feet  long  to  reinforce  old  woven  mat- 
tresses before  they  could  give  way,  a  policy  that  has  been  successfully  followed  in 
the  third  district  for  several  years,  and  which  results  in  saving  about  half  the  cost 
of  replacing  old  woven  mattresses  after  their  destruction. 

Otner  repairs  made  were  of  a  minor  character,  including  restoration  of  bank  pav- 
ing, damaged  by  wave  wash  or  surface  water  from  the  bank.  Expenditures  for  the 
year,  $38,086.61,  from  allotment  of  $50,000  from  appropriation  of  March  3,  1903. 
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(For  further  details  see  report  of  Asbt.  Engineer  Arthur  Hider,  Appendix  2  D, 
herewith. ) 

The  general  condition  of  this  revetment  is  excellent;  two  sections  of  woven  nla^ 
tress  revetment,  respectively  1,150  and  900  feet  long,  are  still  to  be  reinforced,  bat 
this  work  is  not  urgent 

Greenville  Harbor ^  Miss.  (47S  L.). — (For  description  and  previous  history  see 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  221.)  Special  appropriadoa.  This 
revetment  (see  map  No.  35  herewith)  has  an  effective  length  of  12,100  feet,  oi  which 
1,400  feet  is  of  old  type  woven  mattresses  and  10,700  feet  of  woven  mattresBes  rein- 
forced with  fascine  mattresses. 

The  work  of  the  past  season  consisted  in  the  repair  of  three  breaks  in  the  npper 
bank,  requiring  regrading  and  repaving,  and  the  construction  and  placing  of  a  stand- 
ard fascine  mattress  750  feet  by  225  feet  to  reinforce  the  old  woven  mattress  between 
ranges  120  and  126.  Cost  of  season's  operations,  $27,791.51,  from  allotments  to  this 
work  from  appropriations  of  June  13,  1902,  and  March  3,  1903.  (For  further  detuls 
see  report  of  Asst.  Engineer  Arthur  Hider,  Appendix  2  D,  herewith. ) 

At  least  one  of  the  upper  bank  breaks  was  probably  caused  by  surface  water  from 
the  upper  bank.  This  revetment  is  in  generally  good  condition,  and,  as  far  as  can 
now  be  determined,  will  require  no  work  during  the  coming  season. 

Lake  l^ovidence  reach  {5J7-S6£  H.). — This  is  one  of  the  reaches  originally  selected 
by  the  commission  for  systematic  improvement,  and  was  abandoned  some  years  ago. 
(For  description  and  history  see  Report  Chief  of  Engineers,  1903,  Supplement,  p.  221.) 

Louimnna  Bendy  Louisiana  {6^2  B.). — (For  description  and  previous  historvsee 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  221. )  This  revetment  was  Wilt 
between  1889  and  1893  and  partly  impaired  in  1896-97.  It  had  a  total  length  of 
15,820  feet,  but  about  4,000  feet  at  the  lower  end  has  been  destroyed.  No  worx  was 
done  during  the  year,  and  none  is  contemplated. 

Lake  I^ovideiice,  La.j  revetment  (540  B.). — (For  description  and  previous  history 
see  Report  Chief  of  Engineers,  1903,  Supplement,  p.  222. )  This  revetment  (see 
maps  36  and  37,  herewith)  protects  the  town  of  Lake  Providence  and  the  important 
levee  across  the  foot  of  the  lake,  and  has  a  total  length  of  12,600  feet,  of^  which 
2,200  feet  is  of  old  style  woven  mattresses,  700  feet  woven  mattresaes  reenforwed 
with  fascine  mattresses,  5,000  feet  fascine  mattresses  reenforced  with  fascine  mattres- 
ses, and  4,700  feet  original  fascine  mattresses. 

Work  during  the  past  season  included  a  channel  mat  800  by  250  feet,  ranges  75  to 
83;  a  channel  mat  924  by  250  feet,  ranges  28  to  36,  and  a  pocket  mat  of  1,353  squares 
between  ranges  78  and  83.  Total  expenditures  for  the  season's  work,  $46,3ii9.46, 
from  allotments  to  this  work  and  general  repairs  to  existing  works,  appropriatioa  of 
March  3,  1903.  (For  details  see  report  of  Asst.  Engineer  Arthur  Uider,  Apjjendix 
2  I),  herewith.) 

On  March  13  last  a  cave  about  700  feet  long  occurred  in  the  upper  bank  paWog 
at  and  above  range  36,  which  probably  involves  the  channel  mat,  wnich  is  of  the  old 
woven  type. 

The  upper  4,000  feet  of  this  revetment  is  now  protected  by  the  Longwood  bar, 
which  has  continued  its  move  downstream.  The  middle  3,000  feet  is  reasonably  safe, 
while  the  lower  mile  is  subject  to  strong  current  attack  where  the  channel  is  narrowesu 
The  woven  mattress  revetment  from  ranges  20  to  28  and  36  to  52  should  be  reenforeed 
as  soon  as  possible,  which  work  will  leave  in  the  revetment  no  unprotected  woven 
mattresses. 

The  work  contemplated  for  the  coming  season  includes  a  new  mattress  at  the  break 
above  range  36  and  reenforcing  mattresses  as  far  as  practicable  over  the  unprotected 
woven  mattress  revetment. 

Delia  Pointy  Jxmisiana  {698  B.), — ( For  description  and  previous  history  see  Report 
Chief  of  Engineers,  1903,  Supplement,  p.  223.)  This  revetment  (see  maps  Nos.  38 
and  39,  herewith)  has  an  effec^tive  length  of  5,900  feet,  of  which  4,600  feet  is  woven 
mat,  600  feet  woven  mat  reenforc^  by  fascine  mat,  and  700  feet  original  fascine  mat. 

No  work  has  been  necessary  for  several  seasons,  but  recent  surveys  indicate  a  chan- 
nel movement  toward  the  pomt,  and  caving  has  occurred  for  4,000  feet  above  the  head 
of  the  effective  revetment,  range  9  west,  which,  if  continued,  will  tend  to  move  up- 
stream  the  channel  crossing  from  Delta  Point,  and  perhaps  create  a  caving  bank  on 
the  Mississippi  side,  where  the  levee  was  recently  constructed,  to  close  the  West  Pa* 
from  Centennial  Lake.  To  follow  this  possible  movement  a  survey  of  Delta  PoinJ 
reach  (see  map  No.  39,  herewith)  was  made  last  fall,  and  it  will  probably  be  the  fifst 
of  a  series. 

There  is  no  apparent  necessity  for  any  work  during  the  coming  season. 
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Four  necks  are  under  observation  in  order  that  possible  cut-offs  may  be  guarded 
against  whenever  necessary. 

Caulks  Neck  {410-4^3  R. ). — The  survey  of  1903  shows  a  recession  of  the  upper  bank 
line  at  the  narrowest  part  of  100  feet  iduring  the  year.  The  shortest  distance  across 
the  neck  is  3,800  feet.  The  present  maximum  caving  is  about  a  half  mile  below  the 
narrowest  part. 

This  neck  is  apparently  safe  for  several  years. 

Ashbrook  Neck  {446-4o6  L.). — The  upper  side  of  the  neck  is  protected  by  a  revetment 
and  there  is  no  dan^rous  caving.  The  shortest  distance  across  the  neck  is  about 
2,000  feet,  and  there  is  no  present  danger  of  a  cut-off. 

Ctirters  Neck  {461-474  L.). — ^The  survey  of  1903  shows  maximum  caving  at  the 
narrowest  point  of  300  feet  during  the  year.  The  shortest  distance  across  the  neck 
19  3,250  feet,  and  there  is  no  present  danger  of  a  cut-off. 

Leland  Neck  (470-484  R-)- — The  survey  of  1903  shows  maximum  caving  at  the 
narrowest  part  of  300  feet  during  the  year.  The  distance  across  the  neck  at  the 
narrowest  part  is  3,500  feet.  The  spur  levee  built  to  prevent  cut-off  by  surface  wash- 
out is  6,350  feet  long  and  terminates  in  the  woods,  and  as  long  as  this  levee  stands 
intact  there  is  no  especial  danger,  but  it  has  only  a  6-foot  crown  and  2  on  5  slopes, 
and  is  exposed  to  wave  wash,  although  the  maximum  head  of  water  against  it  is  only 
about  3i  feet  It  might  be  well  to  enlarge  it  to  standard  levee  section,  but  probably 
better  to  terrace  for  protection  against  wave  wash,  and  it  could  be  advantageously 
extended. 

The  upper  bank  at  this  place  will  almost  certainly  have  to  be  revetted  within  two 
or  three  years,  as  the  spur  levee  is  less  than  1,500  feet  from  the  caving  bank  for  a 
considerable  distance.  (For  further  details  see  report  of  Asst.  Engineer  Arthur 
Hider,  Appendix  2  D,  herewith. ) 

STONE,    THIBD   DISTRICT. 

Stone  for  the  season's  work  was  obtained  from  the  reserve  supply  at  Greenville 
remaining  from  the  previous  year,  and  from  the  Government  quarry  on  Little  Red 
River,  near  Searcy,  Ark.,  from  which  place  14,336  cubic  yards  had  been  quarried 
and  towed  to  Greenville,  at  a  cost  of  83.54  cents  fpr  quarrying  and  loading,  62.16 
cents  for  towing,  and  16.4  cents  for  unloading,  making  the  cost  on  baizes  at  Green- 
ville about  $1.46  and  on  the  bank  at  Greenville  $1.62  per  cubic  yard.  At  the  con- 
clusion of  the  season's  revetment  work  there  was  left  at  Greenville  a  reserve  of 
approximately  12,000  cubic  yards. 

In  February  last  the  quarry  was  again  opened  and  11,376  cubic  yards  taken  out 
and  loaded  and  the  greater  part  towed  to  Greenville.  Quarrying  has  just  been 
808pende<l  on  account  of  the  low  stage  in  the  Little  Red  River  and  the  last  of  the 
stone  is  now  en  route  to  Greenville,  but  the  cost  can  not  be  computed  until  all  the 
plant  employed  has  been  taken  to  Greenville  and  laid  up.  It  will,  however,  prob- 
ably be  greater  than  last  year. 

Iwtrly  work  at  the  quarry  started  February  4  and  by  February  15  the  quarry  was 
in  full  operation,  but  it  was  not  until  March  28  that  loading  could  be  undertaken,  as 
the  usual  spring  rise  was  delayed  and  the  water  too  low  for  earlier  navigation.  In 
the  meantime,  on  account  of  the  apparently  poor  chance  for  towing,  a  considerable 
part  of  the  stone  allotment  had  been  transferred  to  plant  account,  where  it  could  be 
advantageously  utilized,  so  that  when  navi^tion  became  possible  the  available  funds 
were  sufficient  to  run  the  quarry  only  during  part  of  April.  To  insure  an  adequate 
supply  of  stone  for  the  proposed  Longwood  revetment,  which  will  protect  an  import- 
ant stretch  of  Lower  Yazoo  levee,  the  Mississippi  levee  commissioners  offered  to  pay 
the  expense  of  operating  the  quarry  and  towing  as  long  as  the  stage  of  the  nver 
would  permit.  Largely  on  this  account  there  is  now  available  at  Greenville  nearlv 
25,000  cubic  jrards  of  stone,  almost  enough  to  do  the  contemplated  work  at  Ix)ngwooa. 

The  remaming  stone  needed  for  the  season's  work  can  be  readily  obtained  from 
contractors  in  ample  time  for  use.  Expenditures  during  the  past  year,  $17,411.09, 
from  unexpended  allotment  of  previous  year.  (For  further  details  see  report  of 
Asst.  Engineer  Arthur  Hider,  Appendix  2  D,  herewith.) 

PLANT,    THIHD   DISTRICT. 

During  the  year  the  plant  has  been  maintained  in  serviceable  condition  at  a  cost 
of  127,759.  The  cost  of  caring  for  plant  and  property  was  $21,867.02,  making  a  total 
for  care  and  repair  of  $49,626.02.    In  addition,  12  new  barges  were  built  at  a  cost  of 
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$38,208  for  construction  and  $1,800  for  delivery,  and  work  on  the  new  steel  towboati 
to  cost  $53,900,  has  been  in  progress  at  Jeffersonville,  Ind.  While  the  work  on  this 
new  towboat  has  been  very  slow,  it  is  excellent  in  quality,  and  there  is  every  reason 
to  expect  a  first-class  boat.  From  present  prospects,  it  will  be  delivere<l  cariy  in 
July.  Total  expenditure  for  plant  during  the  year  ending  April  30,  1904,  $93,344.15. 
(For  further  details  see  report  of  Asst  Engineer  Arthur  Hider,  Appendix  2  D, 
herewith. ) 

Half  the  cost  of  the  small  proi>eller  steamer  Umque,  described  in  detail  under  plant, 
first  and  second  districts,  was  paid  from  the  allotment  to  plant,  third  district 

For  the  coming  season's  work,  aside  from  ordinary  repairs  and  care  of  plant,  the 
only  work  of  importance  under  this  head  will  be  the  renair  of  tag  Parker^  at  an  etH- 
mated  cost  of  $4,500,  and  the  repair  of  hydraulic  graaer,  at  an  estimated  cost  of 
$2,500,  for  which  funds  have  been  transferred  from  unused  balances  of  allotmoitsto 
other  works. 

GENERAL  REMARKS  ON  CHANNEL  WORK,    FIRST,   SECOND,    AND    THIRD   DIBTRICTB. 

The  season's  work  has  been  generally  satisfactory,  although  in  the  upper  districts 
the  destruction  of  old  woven  mattress  revetment  has  in  places  progressed  fester  than 
the  work  of  replacing  with  fascine  revetment  could  be  done. 

In  the  firnt  and  second  districts  the  i>rincipal  work  was  done  at  Fletchers  Bend 
and  Hopefield  Bend,  where  the  destruction  of  old  work  has  progressed  rapidly  diu^ 
ing  the  last  two  years.  Similar  conditions  exist  at  Osceola  bar,  but  lack  of'fumk 
prevented  any  work.  Much  remains  to  do  at  all  three  places,  but  it  is  hoped  that 
the  allotments  for  1904-5  will  permit  restoration  at  all  breaks  and  the  reenforcemeDt 
of  the  old  revetment  at  the  most  critical  points.  There  was  no  reserve  stone  supply 
in  these  districts  at  the  beginning  of  the  working  season,  and  on  account  of  laoor 
conditions  and  the  difficulties  of  rail  transportation  the  contractor  was  unable  to 
furnish  stone  as  rapidly  as  needed.  In  consequence,  many  delays  occurred  and  the 
cost  of  the  work  was  correspondingly  increased. 

In  the  third  district  the  year's  work  included  closing  breaks  in  the  Greenville  and 
Lake  Providence  revetments,  and  the  continuation  of  the  reenforoement  of  the  old 
revetment  at  both  places  and  at  Ashbrook  Neck.  The  conditions  are  very  satiafcc- 
tory  at  all  existing  revetments  excepting  at  Lake  Providence,  where  a  new  break 
occurred  in  March,  and  its  closure  and  some  reenforcement  work  will  be  neceBsary. 
The  principal  work  for  the  coming  season  in  the  third  district  will  be  the  new  revet- 
ment  for  levee  protection  at  Long  wood.  Miss. 

There  is  little  difference  in  construction  methods  in  use  in  the  districts,  the  only 
one  of  note  being  the  use  in  the  first  and  second  districts  of  spalls  as  a  foondatioo 
for  the  bank  paving.  This  apparently  gives  the  best  results,  and  where  used  repairs 
to  paving  are  rarely  necessary,  excepting  in  case  of  mattress  failure,  while  in  the 
third  district  the  repair  of  damages  to  paving  from  wave  wash  and  surface  water 
is  annually  necessary. 

A  comparison  of  conditions  in  the  first  and  second  districts  with  those  in  the  third 
district  indicates  that  the  latter  is  far  in  advance,  evidently  because,  with  approxi- 
mately equal  allotments  during  recent  years,  nearly  three  times  as  much  revetment 
had  to  be  maintained  in  the  first  and  second  districts  as  in  the  third.  Repair  work 
on  the  plant  belonging  to  the  first  and  second  districts,  started  two  years  ago,  htf 
progressed  as  far  as  funds  permitted,  and  with  the  allotment  from  1904-5  appropria- 
tion its  condition  will  approximate  that  in  the  third  district,  which  is  in  excellent 
shape. 

The  rapid  deterioration  of  wooden  hulls  suggests  the  advisability  of  using  steel  in 
future  barge  construction.  The  first  cost  willbe  considerably  greater,  but  from  the 
experience  with  towboats,  it  is  believed  that  the  difference  will  be  more  than  saved 
within  five  years.  It  is  recommended  that,  if  funds  are  available,  the  constroctioD 
of  a  few  steel  bai^ges  be  authorized  annually  hereafter. 

PART  II.— LEVEE  WORK. 
FIRST  AND  SECOND  DISTRICTS,    ( CAIRO  TO  WHITE  RIVER,    993   MILES). 

Upper  St.  Francis  levee  district  {0-70  R.), — (For  description  and  previous  history 
see  Report  Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  report  of  Asst  En^' 
neer  C 'has.  I^  Vasseur,  Appendix  2  E,  herewith. )  ( See  map  No.  1 8,  herewith. )  This 
district  properly  bepns  at  Commerce,  Mo.,  but  only  the  part  south  of  Cairo  is  under 
the  Commission's  jurisdiction.  The  local  levee  lx>ard  has  petitioned  to  have  the 
Commission's  jurisdiction  extended  to  the  head  of  the  territory  subject  to  overflow. 


Digitized  by  VjOOQ IC 


MISSISSIPPI   BIVEB   COMMISSION. 


141 


When  completed,  the  levee  below  Cairo  will  be  about  54  miles  long,  and  will  protect 
about  700  square  miles. 

To  the  end  of  last  year  about  5.4  miles  had  been  built  south  of  Cairo,  and  during 
tiie  year,  with  an  allotment  of  $20,000  from  the  appropriation  of  March  3,  1903,  the 
fiixth  mile  was  completed  by  an  addition  of  90,000  caoic  yards  by  the  United  States 
and  5,100  cubic  yards  by  the  levee  board.  The  levee  board  also  constructed,  under 
the  supervision  of  this  office,  a  culvert  through  the  levee  to  drain  Lake  Brewer,  at  a 
cost  of  about  $7,500.     (See  plans  Nos.  24  to  29,  inclusive,  herewith. ) 

Summary  of  earth  in  place. 


In  place  Apr. 
50.1903. 

CiOde  yards. 
287,196 
278,700 

Added  dur- 
ing year. 

In  place  Apr. 

Bj  United  States 

Cuhie  yards. 
90,000 
6,104 

Cubic  yards. 
377,198 

By  levee  board  and  others 

283,804 

Total 

665,898 

95,104 

661,002 

The  amount  given  as  in  place  April  30,  1903,  by  the  levee  board  and  otliers, 
includes  the  contents  of  a  private  levee  7}  miles  long,  built  back  of  Wolf  Island  (25 
R.)  some  years  ago  by  private  parties  living  in  the  vicinity,  which  will  be  incorpo- 
rated in  tne  permanent  line. 

Nothing  was  lost  or  abandoned  on  account  of  caving  banks  or  other  causes. 

The  project  for  the  expenditure  of  $20^000,  allotted  from  the  appropriation  of 
March  3, 1903,  was  approved,  with  the  condition  that  the  levee  board  should  provide 
suitable  draini^e  for  Brewer  Lake,  the  outlet  of  which  has  been  cut  off  by  the  exten- 
sion made  during  the  past  year.  At  the  request  of  the  levee  board,  plans  for  a  con- 
crete-steel culvert  were  prepared  in  this  office,  and,  having  receivea  the  approval  of 
the  Commiasion,  work  was  undertaken  by  the  levee  board  under  United  States 
inspection,  and  at  the  time  of  the  overflow  last  April  had  been  nearly  comjpleted, 
bat  not  sufficiently  so  to  make  a  test  during  the  rise. 

Under  an  appropriation  of  $15,000  from  the  appropriation  of  April  28,  1904,  for 
fiscal  year  1904-5,  oids  were  opened  April  25  for  about  120,000  cubic  yards  of  new 
levee  from  stations  10/36  to  15/38,  and  tne  lowest  bid,  of  11.4  cents,  by  Talley,  Bates  & 
Watkins,  was  accepted.    Contracts  have  been  prepared  and  forwarded  for  approval. 

The  levee  board  has  also  contracted  for  work  during  the  coming  season  as  follows: 
Forty  thousand  cubic  yards  from  stations  6/0  to  6/19.  and  83,000  cubic  yards  from 
stations  10/35  to  18/44,  the  latter  point  the  beginning  oi  the  private  levee  back  of  Wolf 
Island,  which  is  7 J  miles  long.  The  last  portion,  S,000  cubic  yards,  will  be  paid  for 
from  funds  subscribed  by  residents  of  tne  vicinity.  It  is  probable  that  the  levee 
board  will  later  this  season  close  the  gap  between  stations  6/10  and  10/35,  and  also 
extend  the  Wolf  Island  levee  so  as  to  give  nearly  30  miles  of  continuous  levee  south 
of  Cairo. 

To  complete  the  Upper  St.  Francis  levee  below  Cairo  will  require  the  addition  of 
about  4,500,000  cubic  yards  of  embankment  at  an  estimated  cost  of  approximately 
1600,000.  (For  details  see  report  of  Asst.  Engineer  Chas.  Le  Vasseur,  Appendix 
2  E,  herewith.) 

Redfooi  levee  dirtrict  {S6-60  L.). — (For  description  and  previous  history  see  Report 
Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  report  of  Asst.  Engineer  Chas. 
Le  Vasseur,  Appendix  2  F,  herewith.)  (See  map  No.  18,  herewith.)  This  levee 
when  completed  will  be  about  21  miles  long  and  protect  about  310  square  miles.  To 
the  end  of  the  present  year  5 J  miles  have  been  built  at  the  upper  end  and  about  4 
miles  at  the  lower  end. 

With  an  allotment  of  $20,000  from  the  appropriation  of  March  3,  1903,  contract 
was  made  with  M.  J.  Boach  &  Co.  to  extend  the  levee  from  stations  4/0  to  5/33,  and 
113,749  cubic  yards  were  placed,  at  a  cost  of  14  cents  per  cubic  yard.  The  Fulton 
Countv  levee  board  of  Kentucky,  under  United  States  supervision,  repaired  2  miles  of 
levee  built  by  the  United  States  the  previous  year  and  damaged  during  the  overflow 
of  1903,  and  also  extended  the  levee  from  stations  2/7  to  4/0,  placing  a  total  of  105,060 
cubic  yards.  No  work  was  done  during  the  year  by  the  LaJLe  County  levee  board  of 
Tennessee. 
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Summary  of  earth  in 

place. 

In  place  Apr. 
30,1903. 

Added  dur- 
ing year. 

Toul. 

By  the  United  States 

Cubic  yards. 
141,912 
440,710 

Cubic  yards. 
113,749 
105,000 

Citbitfardt. 
*£6,fi51 

By  the  levee  bo&rds 

545.770 

Total 

582,622 

218,809 

W1,4S1 

Lost  during  over6ow  of  1904. 

I2.aOD 

In  place  Apr.  80, 1904 

:»,iii 

Under  an  allotment  of  $15,000  from  the  appropriation  of  April  28,  1904,  for  fiscal 
year  1904-5,  bids  were  opened  April  26,  1904,  for  about  120,000  cubic  yards  of  levee 
work  from  stations  5/33  to  7/0  and  from  8/0  to  8/45,  and  the  lowest  bid,  of  10.89  centa, 
by  Denison  &  Shafer,  was  accepted,  and  contracts  have  been  prepared  and  forwarded 
for  approval. 

The  Fulton  County  levee  board  of  Kentucky  is  expected  during  the  year  to  place 
42,000  cubic  yards  from  stations  7/0  to  8/0,  and  the  Lake  County  levee  board  of  T&i- 
nessee  is  expected  during  the  year  to  repair  the  damages  from  the  April  overflow 
and  extend  the  lower  levee  about  a  half  mile  north  to  tne  State  line. 

After  the  present  year's  work  there  will  be  required  to  complete  this  levee  a  total 
of  1,300,000  cubic  yards,  at  an  estimated  cost  of  $195,000.  (For  details  see  report  of 
Asst.  Engineer  Chas.  Le  Vasseur,  Appendix  2  F,  herewith.^ 

Lower  S.  Francis  levee  district  (79-S98  R,), — (For  description  and  previous  hiatory 
see  Report  of  Chief  of  Engineers,  1903,  Supplement^  p.  174  )  (See  maps  Nos.  18, 
19,  and  20  herewith.)  When  completed  this  levee  will  be  about  213  miles  long  and 
will  protect  about  3,500  square  miles.  To  date  about  178  miles  of  continuous  levee 
have  been  built  from  Point  Pleasant,  Mo.  (79  R.)  to  258  R.,  and  a  lower  section 
about  15  miles  long  from  Bledsoe  (269  R.)  to  Whitehall  (281  R.),  leaving  between 
the  two  a  13-mile  gap  now  bein^  closed,  and  about  7  miles  at  the  end  of  the  line  near 
the  mouth  of  the  St.  Francis  River,  on  which  no  work  has  been  done. 

At  the  beginning  of  the  year  there  remained  unfinished  ^\e  of  the  1902-3  contracts 
on  which  271,126  cubic  yards  had  been  placed  and  318,621  cubic  jrards  remained  to 
be  done.  These  were  all  finished  during  the  year  with  the  exception  of  one  contract 
from  stations  11/0  to  15/0,  which  requires  24,882  cubic  yards  for  completion.  Under 
allotment  of  $125,000  from  the  appropriation  of  March  3,  1903,  contracts  were  made 
and  executed  as  follows: 

Cubic  yaids. 

Stations  8/0  to  11/0 96,033 

Stations  15.^  to  17/0 77,500 

Stations  28/34  ^  65  to  29/40-i-35 118,459 

Stations  51/0  to  51/42 26,9a5 

Stations  83/44  to  83/51 7,996 

Stations  127/28  to  134/0 230,  «)0 


Total . 


.  556,« 


Of  these  contracts  all  are  completed,  excepting  one  from  stations  15/0  to  17^0,  on 
whi(!h  8,946  cubic  yards  remains  to  be  placed,  and  one — stations  127/28  to  134,0— 
which  requires  178,867  cubic  yards  additional.  In  the  latter  case  the  contractor 
was  given  an  extension  in  order  to  allow  him  to  undertake  the  construction  of  an 
emergency  loop  just  below  Caruthers\ille  (stations  28/34-|-65  to  29/40-f  36),  where 
the  old  levee  was  threatened  by  caving  bank  and  was  breached  during  the  April 
overflow.  A  contract  for  enlargmg  the  levee  stations  5/0  to  8/0  was  made,  but  when 
the  emergency  at  Caruthersville  arose  it  was  canceled  by  mutual  consent  in  order  to 
provide  funds  for  the  latter  work. 


Summary  of  earth  in 

place. 

In  place  Apr. 
30,1903. 

Added  dup- 
ing year. 

Total. 

By  the  United  States 

Cubic  yards. 
4,551,054 
9,414,044 

Cubic  yards. 
657,817 

nfiJl*" 

By  the  levee  board ... 

10,071,861 

Total 

13,965,096 

1,840.874 

15,905.972 

Lost  or  abandoned - 

66,000 

Total  iu  place  Apr.  80, 1904. 

15,249.972 
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The  proposed  enlargement  and  extension  of  the  Walnut  Bend  levee  under  special 
flfppropriation  of  June  13,  1902,  has  not  yet  been  contracted  for  because  the  locality 
of  the  work  is  threatened  by  a  rapidly  caving  bank.  A  survey  of  this  locality  is 
now  being  made,  and  report  will  be  submitted  in  the  near  future.  It  is  probable 
that  the  bank  for  about  3,000  or  4,000  feet  below  Whitehall  Landing  (280  R.)  will 
have  to  be  revetted;  otherwise,  not  only  will  the  levee  be  breached,  out  a  cutK)ff 
into  the  St.  Francis  River  will  be  made  at  a  point  about  25  miles  above  its  mouth, 
which  will  raise  the  back-water  level  of  that  stream  about  8  or  10  feet.  The  caving 
bank  at  Whitehall  is  only  about  a  mile  from  the  8t.  Francis  River,  is  receding  about 
400  feet  annually,  and  is  only  about  1,600  feet  from  the  levee.  It  is  doubtful  if  the 
levee  can  be  moved  back  on  account  of  the  swampy  character  of  the  country  between 
its  present  site  and  the  8t.  Francis  River. 

At  an  angle  near  the  head  of  the  St.  Francis  levee  (Stations  15/35-f-64  to  opposite 
94  R.),  three  spur  dikes  were  constructed  in  1899>190Q»to  prevent  erosion  of  the 
levee  by  eddy  action  of  parallel  currents.  During  the  1903  high  water  these  dikes 
were  only  partially  successful,  and  a  training  wall  of  creosoted  lumber  is  now  being 
constructeo.  (For  details  of  training  wall  see  report  of  Asst.  Engineer  Chas.  Le  Vas- 
eenr,  Appendix  2  U,  herewith,  and  plans  Nos.  30  and  31,  herewith.) 

(Jnder  the  allotment  of  $140,(X)0,  appropriated  April  28,  1904,  for  the  fiscal  year 
1904-5,  bids  were  opened  April  13  and  April  25,  1904,  for  about  700,000  cubic  yards 
of  new  levee  and  enlargement.  Bids  have  been  accepted  for  all  of  this  work  and 
contracts  have  been  prepared  and  forwarded  for  approval.  To  complete  this  levee 
will  require  the  addition  of  8,800,(X)0  cubic  yards  at  an  estimated  cost  of  $1,600,000. 
(For  further  details  of  levee  work  see  report  of  Asst.  Engineer  A.  F.  Kilpatrick, 
Appendix  2  G,  herewith. ) 

Memphis  railroad  embankmenU, — In  accordance  with  the  Commission  resolution  of 
March  12,  1904,  the  effect  upon  the  flood  height  of  the  railroad  embankments  oi)po- 
site  Memphis  has  been  under  investigation,  and  a  special  report  will  be  submitted  at 
an  early  date.  The  study  of  this  question  is  not  quite  finished,  but  the  conclusion 
80  fer  indicated  is  that  this  effect  is  local  and  quite  small,  and  probably  the  resulting 
increase  in  flood  height  is  less  than  half  a  foot.  This  question  is  of  some  importance, 
as  upon  the  Commission's  decision  in  the  matter  will  probably  depend  the  passage 
of  a  law  at  the  next  session  of  the  Arkansas  legislature  to  compel  the  railroads  to 
remove  the  embankments  and  substitute  open  trestle  work.  It  is  also  understood 
that  a  lawsuit  is  contemplated  by  the  business  interests  of  North  Memphis  against 
the  railroad  companies  for  damages  sustained  from  overflow  due  to  the  embank- 
ments. The  Commission's  decision  will  probably  have  an  important  effect  on  this 
lawsuit. 

Upper  Yazoo  levee  district  {244-S66  L.). — (For  description  and  previous  history  see- 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  178.)  (See  maps  Nos.  20  and  21 
herewith.)  This  district  has  124  miles  of  levee,  protecting  an  area  of  3,281  square 
miles. 

At  the  beginning  of  the  year  the  1902-3  contract  for  new  loop,  stations  118/10  to 
120/11,  amounting  to  370,545  cubic  yards,  was  only  partly  completed,  128,947  cubic 
yards  having  been  placed,  leaving  an  uncompleted  balance  of  241,598  cubic  vards. 
Work  on  this  contract  was  continued  during  the  year  until  its  completion  in  March 
kust 

Under  an  allotment  of  $70,000  from  the  appropriation  of  March  3,  1903,  a  contract 
was  made  with  Greorge  H.  Lowrance  for  300,000  cubic  vards  of  enlargement,  stations 
42/16  to  50/0,  and  during  the  year  132,256  cubic  yards  nave  been  }>laced,  leaving  an 
uncompleted  balance  of  167,744  cubic  yards,  which  will  be  finished  during  the 
present  year.  This  contractor  was  permitted  to  partially  suspend  operations  at  this 
place  to  enable  him  to  do  some  important  work  in  the  Third  district  (lower  Yazoo). 

Summary  of  earth  in  place. 


By  the  United  States . 
By  the  levee  board. . . 


Total 

I/»t  or  abandoned  during  year . 

In  place  Apr,  80, 1904 


In  place  Apr. 
80,1908. 


Ou.  yds. 
6,243,933 
14,628,945 


20,872,878 


Added  dur- 
ing year. 


Cu.yd8. 

373,853 
1,333,891 


1,707,744 


Total, 


Cu.yd9. 
6.617,786 
16,962,836 


22,580,622 
490,000 


22,090,622 
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Amount  of  yardage  necessary  to  complete  to  Commission  grade  and  sectioD, 
5,100,000  cubic  yards,  at  an  estimated  cost  of  $1,121,000. 

Under  an  allotment  of  $70,000  from  appropriation  of  April  28,  1904,  for  the  fiecal 
year  1904-5,  bids  were  opened  April  13,  1904,  for  300,000  cubic  yards  of  new  levee 
from  stations  80/44  to  82/0  (332  L. ),  and  the  lowest  bid,  of  17.49  cents,  by  Talley, 
Bates  &  Watkins,  has  been  accepted,  and  contracts  have  been  prepared  and  for- 
warded for  approval.  This  piece  of  new  work  is  on  a  new  line  to  join  the  front  line 
at  station  80/44  with  the  bacK  line  at  its  junction  with  the  Wara  Lake  cross  line. 
The  local  board  has  already  contracted  for  the  construction  of  the  remaining  2  mils 
of  this  new  line,  to  contain  about  1,000,000  cubic  yards,  work  on  which  is  now  in 
progress.  The  necessity  for  this  new  cross  line  arises  from  the  caving  bank  in  the 
chute  of  Island  63,  and  the  difficulty  of  holding  the  present  end  of  the  front  line, 
just  below  milepost  89/0  (339  L.),  a  part  of  which  is  destroyed  during  every  over- 
flow. (For  further  details  see  report  of  Asst.  Engineer  M.  Gardner,  Appendix  3 1, 
herewitn. ) 

White  Hirer  levee  district  (SOS  to  S85  R.). — (For  description  and  previous  history  see 
Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  176. )  (See  map  No.  21  herewith. ) 
This  levee  is  74  miles  long,  of  which  67  miles  is  controlled  by  the  United  States,  the 
remaining  7  miles  being  a  private  levee  protecting  the  back  of  Laconia  Circle,  which 
is  maintained  by  the  Laconia  levee  boaixl. 

There  are  still  open  in  this  district  four  of  the  1897  crevasses,  aggregating  10,000 
feet  in  length.  Wnen  these  gaps  are  closed,  the  levee  will  protect  an  area  of  abont 
910  square  miles.  At  the  beginning  of  the  year  there  were  still  unfinished  three  of 
the  1902-3  contracts,  96,132  cubic  yards  remaining  to  be  placed,  all  of  which  we?e 
completed  during  the  past  year. 

Under  an  allotment  of  $70,000  from  the  appropriation  of  March  3,  1903,  six  con- 
tracts were  made  for  enlargement  work,  amounting  to  298,712  cubic  yards,  all  of 
which  were  completed.  In  addition,  54,296  cubic  yards  of  topping  were  placed  by 
hired  labor. 

Summary  of  earth  in  place. 


In  place  Apr. 
&,  1908. 


By  the  United  States 
By  the  levee  board . . 

Total 


Cubic  tfards. 
6,228,725 
1,490,240 


7,718,966 


Added  dar- 
ing year. 


In  place  Apr. 
90,19iH. 


Cubic  yards. 
449.770 
142.960 


CubUv^ 
6,638,49$ 
1,C3S,Q0 


1,750  8,511,715 


Nothing  lost  or  abandoned  during  the  year. 

Amount  required  to  complete  existing  levees,  8,100,000  cubic  yards,  at  an  estimated 
cost  of  $2,000,000. 

Under  an  allotment  of  $70,000  from  the  appropriation  of  April  28,  1904,  for  fiscal 
year  1904-5,  bids  were  opened  April  13, 1904,  for  220,000  cubic  yards  of  enlai^gement, 
stations  38^5  to  45/0,  and  the  lowest  bid  of  17.40  cents  per  cubic  yard,  by  W.  F. 
Barbour  &  Son,  has  been  accepted  and  contracts  have  been  prepared  and  forwarded 
for  approval.  A  portion  of  the  1904-5  allotment  available  for  levee  work  has  been 
reserved  until  an  examination  of  caving  banks  can  be  made,  after  the  subsidence  of 
the  spring  flood,  as  it  is  probable  that  one  or  more  loops  must  be  constructed  before 
the  next  nigh  water. 

The  work  of  enlargement  and  topping  done  by  the  United  States  and  the  lottl 
levee  boards  has  materially  improved  conditions  m  this  district,  but  the  levee  is  still 
much  too  low,  and  a  very  large  part  of  it  is  deficient  in  section,  ha\dng  narrow  crowns 
and  steep  slopes,  the  alisolutely  necessary  grade  having  been  obtained  bv  topping. 
In  addition,  four  of  the  1897  crevasses,  aggregating  10,000  feet  in  length,  are  still 
open,  and  their  closure  alone  will  require  about  600,000  cubic  yards,  at  an  estimated 
cost  of  about  $125,000.  As  a  district,  the  conditions  existing  in  the  White  Biv«"  dis- 
trict are  worse  than  in  any  district  north  of  Vicksburg,  (For  further  details  see 
report  of  Asst  Engineer  M.  Grardner,  Appendix  2  J,  herewith.) 

CAVING   BANKS,  FIRST  AND  SECOND   DISTRICTS. 

Caving  banks  under  observation  during  the  year  are  described  in  detail  in  the 
accompanying  reports  of  Asst.  Engineer  Charles  Le  Vasseur  (Appendix  2  L)  for 
Upper  St.  Francis,  Reelfoot,  and  Lower  St.  Francis  districts,  and  of  A  est.  Engineer 
M.  Gardner  (Appendixes  2  I  and  2  J)  for  Upper  Yazoo  and  White  River  districts. 
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Id  the  Upper  St.  Franda  and  Reelfoot  districts  there  is  no  serious  caving  affecting 
leTeee  in  place.  In  the  Lower  St.  Francis  district  there  is  heavy  caving  in  progress 
at  Point  Pleasant  (79  R),  River  Styx  (140  R.),  and  Walnnt  Bend  (280  RJ.  New 
loops  are  under  contract  at  Point  Pleasant  and  River  Styx,  and  at  Walnut  Bend  the 
l»nk  will  probably  have  to  be  revetted  duringthe  next  two  years  to  prevent  the  loss 
of  the  levee  and  a  cut-off  into  the  St.  Francis  Kiver.  Caving  is  also  m  progress  near 
Garuthersville  (110  R.),  at  and  above  Pecan  Point  (196  R.),  and  at  Harrisons  Land- 
ing (220  R. ),  but  the  levees  are  not  at  present  threatened. 

In  the  Upper  Yazoo  district  the  only  levee  threatened  by  caving  banks  is  at  Polks 
Landing  (266  L.),  which  will  be  cared  for  by  the  levee  board  if  necessary.  In  the 
White  River  district  the  sloughing  off  at  Helena  is  dangerously  near  the  levee,  and  a 
new  loop  and  an  addition  to  the  revetment  will  probably  be  necessary  during  the 
present  season.  At  Westover  (319  R.)  and  Old  Town  (325  R.)  slow  caving  is  in 
progress  very  close  to  the  levee,  and  new  loops  may  be  necessary  at  either  or  both 
places  during  the  present  season.  From  Ferguson's  Landing  to  Wood  Cottage 
(364-5  R. )  heavy  caving  is  in  progress  and  a  new  loop  will  probably  be  necessary  the 
present  season. 

With  the  exception  of  the  caving  bank  at  Walnut  Bend  (280  R. ),  provision  has  or 
can  be  made  for  all  caving  bimks  excepting  in  the  White  River  district,  where  some 
chances  will  have  to  be  taken  duriuj;  the  next  year  or  two,  as  has  been  the  case  in 
the  past  on  account  of  the  very  limited  resources  of  the  local  boards  and  the  small- 
nesB  of  the  allotments  to  this  district. 


HIGH-WATER  OPBRATION8,  FIBST  AND  SECOND  DISTRICTS. 

The  only  overflow  during  the  year  occurred  in  the  month  of  April  and  was  not  of 
a  serious  character,  although  involving  some  expense  for  levee  defense.  The  course 
of  the  overflow  was  as  follows: 


Danger 
line. 

Passed 

danger 

line. 

Maximnm. 

Re- 
passed 
danger 

line. 

Height. 

Date. 

CUio 

45 
S9 
34 
a2 
30 
33 
86 
42 
40 
43 

Mar.  30 
Mar.  28 
Mar.  29 
Mar.  29 
Mar.  31 
Apr.     3 
Apr.    4 
Apr.    5 
Apr.    6 
Apr.    3 

49.1 
43.9 
38.6 
38.2 
37.4 
39.2 
40.3 
47.6 
44.5 
49.5 

Apr.     5 
Apr.     5 
Apr.    6 
Apr.     8 
Apr.  10 
Apr.  11 
Apr.  12 
Apr.  14 
Apr.  16 
Apr.  18 

Apr.  14 
Apr.  17 

GilnvvibiiH ^   ,,,... 

New  Madrid 

Apr.  18 
Apr.  21 
Apr.  22 

Cottonwood  Point 

Pulton 

Memphia 

Apr.  22 
Apr.  23 

Mhoon 

Helena 

Apr.  26 

Sunflower 

Apr.  28 
May  20 

White  River 

Aa  compared  with  previous  overflows,  the  maximum  stages  were  as  follows 

• 

1882, 

1897. 

1903. 

1904. 

■     Ciiio 

61.87 

51.70 
40.20 
37.50 
87.60 
51.80 
52.40 

60.60 
39.50 
40.10 
40.10 
51.00 
53.70 

49.10 

New  Madrid 

38.60 

1     Fulton 

86.69 
36.15 
47.20 
47.80 

87.40 

Memphia 

39.20 

!  HeieSr. :..... : :::...: :..:::::::: 

47.60 

WhiteRiver 

49  60 

l^fmer  St.  Francis  levee  district, — The  maximum  stage  along  the  levee  was  about  1 
foot  lower  than  in  1903.  The  levee  below  Cairo  was  protect^  under  the  supervision 
of  this  office  at  an  expense  of  $450,  paid  by  the  local  levee  board.  Area  ovei^owed, 
about  270  square  miles. 

Reelfoot  Uvee  district, — Maximum  st^  about  1  foot  lower  than  in  1903.  The  upper 
levee  was  protected  under  the  supervision  of  this  oflice,  and  the  lower  levee  by  the 
lake  County  levee  board  of  Tennessee.  The  expense  of  protecting  the  upper  levee 
was  1597.20,  paid  by  the  United  States,  and  $110.50,  by  the  Fulton  County  board,  of 
Kentucky — a  total  of  $707.70.  The  high-water  expenses  of  the  Lake  County  board 
bave  not  been  reported.  In  this  district  about  12,300  cubic  yards  of  levee  were  lost 
at  the  exposed  ends.    Area  overflowed,  308  square  miles. 


Sup.  £ng.  II 
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Loim*  St.  Francis  levee  district. — In  this  district  alone  was  there  any  dang^  from 
crevasses  or  overtoppmg.  The  levee  from  Point  Pleasant  to  milepoet  98  was  pro- 
tected by  the  United  States,  and  from  milepost  98  to  the  end  of  the  line  by  the  Si. 
Francis  levee  board,  their  principal  work,  however,  being  confined  to  the  stretch 
from  milepost  98  to  milepost  150,  opposite  Memphis.  At  Point  Pleasant  a  sm&ll 
emergency  levee  was  built  to  prevent  entrance  of  flood  water  through  a  small  depres- 
sion above  the  town,  left  exposed  by  caving  in  of  1,500  feet  of  levee  at  the  head  of 
lower  St.  Francis  line.  Operations  from  Point  Pleasant  to  Barfield,  57  milepoet, 
consisted  principally  in  guarding  aeainst  damage  from  wave  wash. 

From  Barfield,  57  milepost,  to  iNodena,  98  milepost,  the  conditions  were  serioug, 
especially  at  Luxora,  Art.,  where  for  a  time  the  levee  was  in  serious  danger  of 
breaching,  on  account  of  the  wave  wash.  From  Nodena,  98  milepost,  to  oppoate 
Memphis,  the  flood  level  was  in  places  close  to  the  top  of  the  levee,  and  considerable 
damage  was  caused  by  wave  wash.  High- water  expenses  in  this  district  by  the 
United  States  were  $4,609.27;  by  the  lower  St.  Francis  levee  board  of  Arkinae, 
$8,000;  total,  $12,609.27.    Area  overflowed,  450  square  miles. 

Upper  Yazoo  levee  district. — Along  the  upper  Yazoo  front  the  flood  level  varied  from 
0.6  to  4^  feet  below  the  maximum  level  of  1903.  Levee  protection  was  undertaken 
entirely  by  the  local  board,  at  an  expense  of  $9,000.  There  were  no  casualtiee  and 
no  area  overflowed. 

White  River  levee  district. — The  maximum  flood  level  along  the  White  River  front 
was  from  3  to  5  feet  lower  than  in  1903.  High- water  operations  were  carried  on 
under  the  supervision  of  this  office,  assisted  by  the  local  authorities,  at  an  expense 
by  the  United  States  of  $2,227.51;  by  the  local  boards,  $1,315.65;  a  total  of  $3,543.16. 
Area  overflowed,  756  square  miles,  principally  due  to  the  still  open  1897  crevaasee, 
a^egating  10,000  feet  m  width. 

The  high-water  organization  under  this  office  was  similar  to  that  of  last  year,  and 
was  very  quickly  ana  effectively  placed  in  the  field.  The  general  plan  is  to  place 
sections  of  about  20  miles  under  the  supervision  of  an  inspector,  with  a  surveyman  or 
rodman  as  assistant,  the  inspector  having  authority  to  em]3loy  labor  as  circumstances 
require.  Larger  divisions,  consisting  of  three  or  more  sections,  were  under  the  super- 
vision of  assistant  en^neers,  each  provided  with  a  steamer  for  inspection  and  supply 
purposes,  and  reportmg  directly  to  the  district  officer.  This  plan  is  found  to  work 
more  effectively  and  economically  than  any  heretofore  devised.  When  a  levee  is 
defended  both  by  the  Government  organization  and  the  levee  board  it  has  been 
found  best  for  each  to  take  separate  pai^i  of  the  line,  so  as  to  avoid  any  possible  con- 
flict of  authority  with  its  attendant  demoralization  at  a  critical  time. 

Area  overflowed  Aprils  1904- 

Sq.Diiles. 

Upper  St.  Francis 270 

Reelfoot 306 

Lower  St.  Francis 450 

Upper  Yazoo 0 

White  River 756 

Total 1,784 

which  is  819  square  miles  less  than  last  year,  the  difference  being  principally  in  the 
Lower  St.  Francis  district,  where  there  were  two  crevasses  in  1903,  and  where  about 
5  miles  of  levee  have  been  placed  in  the  gap  between  Cat  Island  and  Bledsoe 
(252-268  R.). 

THIRD  DISTRICT   (365  L.   TO  607  R.,  342  MILES ). 

Lower  Yazoo  levee  district  (366  to  S9iS  L.) — (For  description  and  previous  history 
see  Reports  of  the  Mississippi  River  Commission  since  1882.)  (see  map  No.  ^ 
herewith. )  This  district  has  a  continuous  levee  line  187  miles  long  to  Eagle  Lake 
(584  L.).  Its  construction  to  the  new  mouth  of  the  Yazoo  River  will  involve  an 
extension  of  about  14  miles,  and  when  completed  it  will  protect  an  area  of  3,967 
square  miles. 

At  the  beginning  of  the  year,  ten  1902-3  contracts  were  unfinished,  and  required 
458,880  cubic  yanls  for  completion.  Under  allotment  of  $291,000  from  the  appropri- 
ation of  March  3,  1903,  eleven  contracts  for  placing  1,370,000  cublic  yards  of  new 
levee  and  enlargement  had  been  made  and  84,433  cubic  yards  placed. 

During  the  year  all  1902-^  contracts  were  completed  except  two  at  Jenkins  Loop 
(434  L. ),  which  require  24,945  cubic  yards  to  complete,  and  all  the  1903-4  contracts 
were  completed  excepting  that  at  stations  100-200  (480  L.),  which  needs  10,070 
cubic  yards  to  complete,  and  at  stations  1840-2070  and  2130-2230,  which  req^ 
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125  J30  cabic  yards  to  complete,  and  on  which  work  was  suspended  at  the  request 
of  the  district  engineer  to  enable  contractor  to  close  the  Albemarle  crevasse  (568  L. ). 
The  banquette  contract,  stations  1346-1730  (500  L.),  has  been  terminated  by  mutual 
.  consent  after  64,695  cubic  yards  had  been  placed,  there  being  a  question  involving 
the  possible  abandonment  of  this  levee  on  account  of  caving  bank,  and  the  contractor 
having  withdrawn  at  the  request  of  the  district  engineer  to  enable  him  to  undertake 
more  urgent  work. 

Additional  contracts  during  the  year  were  let  as  follows:  La  Grange  crevasse  loop 
(480  L.),  270,000  cubic  yards,  at  15.74  cents,  and  Albemarle  crevasse  loop  (569  L.), 
90,000  cubic  yards  at  21.5  cents,  both  of  which  have  been  completed.  Minor  con- 
UactB  for  repair  work  and  weed  cutting  were  also  made  and  completed. 

Summary  of  earth  in  place. 

Cu.  ydB. 

hi  place  April  30,  1903 .• 33,263,691 

Added  by  the  United  States 1,905,843 

Added  by  levee  board 1,738,266 

Lostand  abandoned 1J292J413 

2,351,695 

In  place  April  30,  1904 35,615,386 

Under  allotment  of  $100,000  from  the  appropriation  of  April  28,  1904,  for  the  fiscal 
year  1904-5,  bids  were  opened  April  13  for  412,000  cubic  yards  of  enlargement  and 
topping,  and  the  lowest  bid,  of  18.9  cents,  by  M.  J.  Roach  &  Co.,  was  accepted,  and 
contracts  have  been  made  and  approved.  The  1904-5  allotment  was  originally 
1150,000,  but  at  the  request  of  the  levee  board  $50,000  was  later  transferred  to  an 
allotment  for  a  new  revetment  at  Longwood,  Miss.,  to  be  built  during  the  coming 
season  for  the  protection  of  the  levee  at  that  place,  a  careful  study  of  the  situation 
having  developed  the  fact  that  the  protection  of  the  present  levee  by  revetment 
wonla  amount  to  about  one-third  of  the  cost  of  a  new  loop. 

Dunns;  the  year  the  local  levee  board  has  built  1,738,266  cubic  yards.  They  now 
have  under  contract  3,074,134  cubic  yards  additional,  and  they  have  advertised  for  bids 
on  about  1,000,000  cubic  yards  more,  which  will  exhaust  their  available  funds  for  the 
coming  ]^ear.  During  the  past  winter  this  levee  board  was  authorized  by  the  Missis- 
sippi l^slatureto  make  an  additional  bond  issue  of  $1,000,000,  which,  with  the  por- 
tion of  the  revenue  available  for  levee  construction  work,  will  provide  funds  for  the 
work  under  contract  and  advertisement. 

Required  to  complete  to  commission  grade  and  section,  about  13,000,000  cubic 
yards,  at  an  estimated  cost  of  $2,500,000.  (For  details  see  report  of  Asst.  Engineer 
A.  Miller  Todd,  Appendix  2  M,  herewith.) 

l^/per  Tensas  levee  district  UOSto  606  JR.). — (For  description  and  previous  history  see 
reports  of  the  Mississippi  River  Commission  since  1882.)  (See  Map  No.  32  here- 
with.) This  district  extends  from  Arkansas  River  to  a  point  in  Louisiana  opposite 
Warrenton,  Miss.,  and  includes  about  14.8  miles  of  Arkansas  River  levee  below  Red 
Fork,  and  about  172  miles  of  continuous  Mississippi  River  levee  in  Arkansas  and 
Louisiana,  a  total  of  186. 8  miles.  The  Arkansas  River  levee  is  incomplete  and  requires 
an  extension  of  about  6  miles  to  Cvpress  Creek  (426  R.). 

At  the  beginning  of  the  year  tnree  1902-3  contracts,  aggregating  316,000  cubic 
yards,  were  unfinished,  requiring  129,000  cubic  yards  additional  for  completion. 
Under  an  allotment  of  $112,500  from  the  appropriation  of  March  3,  1903,  four  con- 
tracts for  placing  516,000  cubic  yards  had  been  made,  and  49,592  cubic  yanls  had 
been  placed.    All  of  these  contracts  were  completed  during  the  year. 

Two  additional  contracts  were  made  during  the  year,  both  with^Dulaney  &  Leonard: 
One,  the  Leland  Neck  spur,  60,000  cubic  yards,  and  the  other,  stations  2170-2185, 
30,000  cubic  yards,  both  completed  during  the  year. 

Summary  of  earth  in  place. 

In  place  April  30, 1903 29,092,868 

Added  dunng  year  by  the  United  States 677,090 

Added  during  year  by  the  levee  boards 1, 808, 210 

2,485,300 

Lost  and  abandoned 794,042 

1,691,258 

In  place  AprU  30, 1904 30,784,126 
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Required  to  complete  to  Commiasion  fiprade  and  section,  19,000,000  cubic  yards; 
estimated  cost,  $3,500,000. 

Under  an  allotment  of  $230,000  from  the  appropriation  of  April  28,  1904,  for  the 
fiscal  year  1904-5,  proposals  were  opened  Apru  13,  1904,  for  900,000  cubic  yards  of 
new  and  enlargement  work,  on  which  bids  nave  been  accepted  and  contracts  pre- 
pared and  forwarded  for  approval. 

During  the  year  the  levee  boards  have  placed  1,808,210  cubic  yards  of  enlargement 
and  new  work,  as  follows: 

Arkansas  boards —  ^  ^^ 

Red  Fork 0 

Desha  County 16,738 

Chicot  County 10,000 

26,738 
Louisiana  boards — 

Tensas  Basin «290,499 

Fifth  Louisiana 1,490,973 

1,781,472 

1,808,210 
(For  details,  see  report  of  Asst.  Engineer  E.  C.  Tollinger,  Appendix  2  N,  herewith.) 

CAVING  BANKS,   THIRD  DISTRICT. 

During  the  year  the  development  of  caving  banks  in  this  district  has  been  mmso- 
ally  large,  both  as  to  number  and  extent,  especiallv  on  the  Mississippi  side.  At 
Australia  (370  L.),  Island  92  (527  L.),  and  Shiloh  (555  L.)  the  caving  bank  w  so 
near  the  levee  that  the  levee  board  will,  during  the  coming  season,  build  new  loops 
aggregating  nearly  4,000,000  cubic  yards.  At  Long  wood  (500  L.)  caving  is  very 
active  and  dangerously  close  to  the  levee,  and  the  United  States  will  construct  a 
revetment  for  its  protection,  at  a  cost  of  about  $150,000,  to  avoid  the  expenditare  of 
approximately  $600,000  for  a  new  loop.  The  United  States  will  also  build  a  new 
loop  at  Albemarle  (570  L.)  to  contain  about  600,000  cubic  yards.  At  Shipland  (545 
L.)  the  caving  was  so  rapid  that  the  levee  board  deemed  it  necessary  in  December 
last  to  make  an  emergency  contract  for  360,000  cubic  yards,  to  be  completed  by 
March  1.  This  cost  27  cents  per  cubic  yard,  although  under  ordinary  conditions  18 
cents  would  have  been  a  fair  price.  Below  Greenville  (478  L. )  active  caving  has 
recently  set  in  and  will,  it  is  feared,  necessitate  a  new  loop  within  the  next  few  years. 

In  the  Upper  Tensas  district  more  or  less  active  caving  has  been  in  progress,  as 
follows:  For  6  miles  below  Lucca  Landing  (427  R.)  the  levee  is  about  200  feet  from 
bank  in  two  places,  and  a  new  loop  may  be  necessary  this  year;  at  Panther  Forest 
(451  R.)  a  new  loop  may  be  needed  in  two  years;  at  Mathews  Bend  (509  R.)  anew 
loop  may  be  needed  in  two  years;  at  Biggs  and  Reid  (604  R. ),  w-here  very  heavy 
caving  necessitated  in  December  last  an  emergency  loop  by  the  levee  board  w 
about  140,000  cubic  yards,  costing  about  32  cents  per  cubic  yard,  which  will  be 
totally  useless  hereafter.  To  meet  present  necessities  a  Government  contract  has 
been  prepared  for  480,000  cubic  yards  of  new  work,  which  will  be  necessary  to  avoid 
a  break  within  the  next  year,  and  this  new  loop  will  have  to  be  extended  mibm  the 
next  two  or  three  years  as  the  heavy  caving  progresses  downstream. 

HIGH- WATER  OPERATIONS,   THIRD  DISTRICT. 

By  the  time  the  April  overflow  reached  the  third  district  it  was  materially  reduced 
in  lieieht  and  was  nowhere  less  than  5  feet  from  the  top  of  the  levee. 

In  tne  Lower  Yazoo  district  the  necessary  patrol  work  to  guard  against  wave  wash 
and  protect  the  ends  of  spur  dikes  was  undertaken  by  the  levee  board. 

During  this  high  water  an  unexpected  cave,  over  100  feet  deep,  occurred  at  Bale- 
shed  (537  L. ),  cutting  into  the  levee  as  far  as  the  intersection  of  the  land  slop  with 
the  crown  of  the  banquette.  The  breach  in  the  main  levee  was  120  feet  wide,  hot 
fortunately  a  large  levee  outfit  was  on  the  ground  engaged  in  constructing  a  new 
loop,  and  sufficient  force  was  immediately  put  at  work  on  an  emergency  loop,  which 
was  completed  before  the  river  rose  above  the  top  of  the  banquette.    While  the  bank 

«  The  work  done  by  the  Tensas  Basin  levee  board  of  Louisiana  was  entirely  in 
Arkansas. 
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at  this  place  has  been  slowly  caving  for  many  years,  a  cave  of  such  magnitude  was 
entirely  unexpecte<l.  It  illustrates  the  danger  of  leaving  levees  so  close  to  the  bank, 
even  when  the  rate  of  caving  is  very  small. 

In  the  Upper  Tensas  district  the  Government  undertook  the  defense  of  the  levees 
throughout  Arkansas,  and,  at  the  request  of  the  Fifth  Louisiana  levee  board,  from 
the  State  line  to  Station  1986  (about  37  miles)  i.i  Louisiana.  The  plan  adopted  was 
similar  to  that  in  the  First  and  Second  districts,  but,  for  lack  of  practice,  the  organi- 
zation waa  not  as  quickly  placed  in  the  field.  Results,  however,  were  satisfactory, 
and  will  be  better  another  season. 

Sq.  miles. 

Area  overflowed  in  Lower  Yazoo  district 520 

Area  overflowed  in  Upper  Tensas  district 50 

Total  (principally  back  water) 570 

Area  overflowed,  1903 2,635 

Difference 2,065 

GENERAL  REMABK8  ON  LEVEE  WORK. 

For  the  first,  second,  and  third  districts  the  general  situation  as  to  levees  has 
been  much  improved  during  the  year. 

The  working  season  last^  until  March,  and  at  its  close  almost  all  weak  places 
developed  by  the  high  water  of  1903  had  been  materially  strengthened,  although  to 
obtain  the  necessary  grade  many  miles  of  topping  had  been  placed  where  enmrge- 
ment  was,  and  still  is,  needed.  A  verv  large  part  of  the  available  funds  has  b^n 
devoted  to  new  loops,  made  necessary  by  caving  banks.  This  is  especially  true  of 
the  Lower  Yazoo  district,  where  practically  all  of  the  $1,000,000  bond  issue  recently 
authorized  by  the  Mississippi  legislature  has  been  so  used,  and  over  $100,000  of  the 
1905-6  Government  allotment  for  that  district  will  be  similarly  spent.  This  has 
prevented  much  raising  of  grades,  which  is  still  very  necessary. 

In  the  Upper  St.  Francis  and  Keelfoot  districts  the  extensions  of  the  levee  systems 
have  progressed  steadily,  if  slowly;  but  in  the  former  district  the  levee  board  is  show- 
ing a  disposition  to  participate  in  the  work  to  a  relatively  large  extent.  This  board 
has  to  maintain,  unaided,  the  levee  from  Cairo  north  to  Commerce,  Mo.,  but  during 
the  past  year  it  has  spent  $7,5(X)  for  a  culvert  at  Brewer  Lake,  and  for  the  present 
season  has  already  contracted  for  more  yardage  below  Cairo  than  will  be  done  by  the 
United  States,  and  before  the  season  is  over  will  probably  contract  for  as  much  more. 

In  the  Lower  St.  Francis  district  the  Arkansas  levee  board  has  been  verv  active, 
having  done  considerable  enlargement,  closed  two  crevasses,  and  contracted  to  close 
the  18-mile  gap  from  Cat  Island  to  Bledsoe,  w^hich  is  now  about  one-third  finished. 

The  Upper  Yazoo  district,  the  richest  north  of  Vicksburg,  has  continued  its  very 
effective  work  and  has  the  best  levee  in  the  territory  under  my  supervision. 

The  "White  River  district  struggles  along,  but  because  of  the  poverty  of  the  local 
boards  has  to  depend  largel]^  on  tne  United  States  for  necessary  additions  to  its  levee 
system,  although  the  Laconia  board  will  make  a  considerable  contribution  this  sea- 
son. The  White  River  levees  are  the  lowest  and  weakest  in  my  territory,  and  still 
have  four  of  the  1897  crevasses  open.  Because  of  the  necessities  of  this  district  the 
revised  project  of  May  27, 1903,  adopted  the  policy  of  substituting  topping  for  enlarge- 
ment wnerever  there  is  sufl5cient  width  of  crown,  and  this  policy  must  be  followed 
for  some  time  to  come  in  order  to  obtain  the  absolutely  necessary  grade.  The  con- 
trolling idea  is  to  conduct  high-water  defense  under  favorable  conditions,  and  top- 
ping in  dry  weather  at  20  cents  per  yard  is  far  cheaper  and  more  effective  than  sand- 
baking  at  perhaps  $1.50  per  yard  during  an  overflow. 

In  the  Lower  Yazoo  district  the  levee  board  has  undertaken  a  very  large  amount 
of  work,  but  unfortunately  most  of  the  available  funds  must  go  to  build  loops  made 
necessary  by  caving  banks.  Nine  hundred  and  seventy-four  thousand  cubic  yards 
of  enlargement  and  topping  will  still  be  badly  needed  for  the  lower  part  of  this  dis- 
trict after  all  available  funds  for  1904-5  have  been  utilized,  and  only  100,000  cubic 
yards  of  this  can  be  cared  for  by  the  1905-6  allotment,  on  account  of  the  necessity 
lor  the  Albemarle  loop.  This  levee  board  is  heavily  handicapped  by  the  excessive 
damages  claimed  and  awarded  on  account  of  drainage  of  land  thrown  out  and  for 
occupation  of  land  needed  for  new  levees  and  borrow  pits.  I  am  informed  that  it  is 
not  unusual  for  ow^ners  of  land  assessed  for  taxation  at  about  one  dollar  per  acre  to 
claim  damages  of  |20  and  upward  per  acre.  This  item  of  damages  takes  a  consider- 
able part  of  the  bcMuxi's  annual  income. 
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In  the  Upper  Tensas  district  the  Red  Fork  levee  board  contributed  nothing  to  the 
strengthening  or  extension  of  the  levee  under  United  States  supervision,  theirTimited 
funds  being  applied  to  the  Arkansas  River  levees  north  of  Red  Fork.  The  Degha 
and  Chicot  boards  have  small  incomes  and  have  placed  only  26,738  cubic  yards. 
The  Tensas  Basin  board  of  Louisiana  provided  funds  for  2^,499  cubic  yards  m  Ar- 
kansas, while  the  Fifth  Louisiana  levee  board  placed  with  their  own  funds  and  with 
funds  contributed  by  the  State  1,490,973  cubic  yards  in  the  Louisiana  part  of  this 
district.  The  jurisdiction  of  the  Fifth  Louisiana  board  extends  also  over  the  Lower 
Tensas  levee  district,  where  the  necessities  are  very  great 

The  following  table  shows,  for  the  first,  second,  and  third  districts,  the  cnbac 
yards  in  place,  the  yardage  required  to  complete  to  Commission  Rrade  and  section, 
the  percentage  of  complete<l  levee  placed  by  the  United  States  and  by  levee  boards, 
etc.,  and  the  percentage  of  incomplete  levee: 


Levee  district. 


Upper  St.  Francis. 

Reelfoot 

Lower  St.  Francis 

Upper  Yazoo 

\\aiite  River 

Lower  Yazoo 

Upper  Tensas 

Total 


Cubic  yards 
in  place. 


661,002 
789,131 
16,249,^72 
22,090,622 
8,311,716 
36.616,386 
30,784,126 


113,601,964 


Cubic  yards 
required  to 
complete. 


4,600,000 
1,800,000 
8,800,000 
6,100,000 
8,100,000 
13,000,000 
19,000,000 


69,800,000 


Percentage  in  place. 


By  United     By  levee 
States.     I     boards. 


Peitent- 

ogeto 

complete. 


7.3 
12.1 
21.7 
24.3 
40.7 
88.0 
87.1 


6.5 
26.7 
41.8 
58.7 
10.0 
40.4 
24.7 


«?.2 

18.0 
49.S 
36.6 


I 


This  shows  about  113,500,000  cubic  yards  in  place  and  about  60,000,000  cubic  yvds 
needed  to  complete  to  Commission  grade  and  section,  the  estimated  cost  of  which 
will  be  about  $12,000,000. 

This  estimate  will  be  increased  when  the  Commission  adopts  the  new  grades,  the 
necessity  for  which  was  shown  during  the  overflow  of  last  year. 

In  the  territory  under  the  supervision  of  this  office  there  are  15  levee  boardfi,  of 
which  onlv  5  have  an  engineermg  organization.  The  remaining  10  are  the  minor 
bofljxis  with  limited  incomes  and  are  unable  to  keep  up  any  engineering  oi^^ization, 
and  usually  rec^uest  that  work  done  by  them  shall  be  under  the  supervision  of  this 
office.  There  is  no  present  authority  for  paying  such  engineering  expenses  from 
Government  appropriations,  and  it  is  recommended  that  district  officers  be  aothor- 
ized  to  furnish  engineering  supervision  and  inspection  without  cost  to  the  levee 
boards  whenever  requested,  as  m  this  wav  the  levee  boards  will  be  sure  thatevoy 
dollar  contributed  by  them  will  be  applied  to  actual  construction  work.  In  my  judg- 
ment the  effect  of  such  action  will  be  to  encoura^  the  levee  boards  to  raise  funds. 

The  only  change  in  methods  of  levee  construction  has  been  the  introduction  of  the 
steam  traction  engine  for  hauling  elevating  graders.  This  method  effects  no  notice- 
able saving  in  cost  of  construction,  but  it  haa  the  advantage  of  lessening  the  aniooot 
of  labor  recjuired,  the  labor  supply  beins  very  limited.  Tne  experience  in  the  three 
districts  shows,  however,  that  the  macnine  as  now  constructed  often  breaks  down 
and  is  difficult  to  repair.  Until  furnished  in  more  effective  form  it  can  apparently 
be  used  advantageously  only  on  work  of  sufficient  magnitude  to  warrant  the  employ- 
ment of  a  reserve  engine  ready  at  all  times  to  replace  one  broken  down.  A  steam 
shovel  has  been  placed  on  one  of  the  large  contracts  just  started  by  the  levee  board 
in  the  Upper  Yazoo  district,  but  its  value  and  effectiveness  have  not  yet  been  deter- 
mined. 

The  overflow  of  April,  1904,  was  small  as  compared  with  that  of  last  vear,  aod 
involved  relatively  small  expense  for  levee  protection  and  did  no  luaterial  damage. 
The  only  real  danger  from  crevasses  and  overtopping  was  in  the  Lower  St  Franda 
district,  between  Luxora  and  West  Memphis,  Art.  A  notable  incident  of  this  flood, 
however^  was  the  unexpected  caving  at  Baleshed,  where  the  levee  has  been  under 
observation  for  several  years  on  account  of  the  very  slow  caving  and  the  neameffl  of 
the  levee  to  the  bank.  This  cave  was  100  feet  deep  and  cut  through  the  main  le^ 
to  the  banquette.  A  crevasse  was  prevented  only  because  there  happened  to  be  a 
laree  levee  outfit  in  the  vicinity  which  promptly  constructed  an  emergency  loop 
before  the  flood  level  rose  above  the  top  of  the  banquette.  This  illustrates  the 
danger  of  a  levee  close  to  even  a  slowly  caving  bank. 

Section  3  of  the  river  and  harbor  act  approved  April  28,  1904,  authorizes  work 
during  the  coming  fiscal  vear,  to  be  paid  for  from  the  appropriation  for  the  fi«*' 
year  1905-^,  and  in  accordance  with  your  instructions,  projects  for  the  full  allotmento 
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for  the  Upper  St.  Francis  and  Reelfoot  districts  and  for  75  per  cent  of  the  allotments 
for  the  Lower  St.  Francis  and  Lower  Yazoo  districts  were  submitted.  Projects  for 
the  Upper  Yazoo,  White  River,  and  Upper  Tensas  districts  can  not  properly  be  made 
nntil  after  an  examination  of  the  caving  banks  following  the  recession  of  the  recent 
hi^  water. 

The  systematic  maintenance  of  levees  must  hereafter  receive  much  more  attention 
than  has  heretofore  been  the  case.  It  is  found  that  in  many  localities  the  utmost  care- 
lessness in  this  respect  prevails  during  the  low- water  season.  Fences  across  the  levees 
are  common,  and  m  many  places  buildings  are  located  on  the  inner  slopes,  and  the 
slopes  and  tops  are  used  for  cattle  pens.  The  use  of  the  levee  as  a  roadway,  com- 
mon in  many  places,  may,  by  destruction  of  sod  and  formation  of  dust  to  be  later 
blown  away,  cause  a  lowering  of  grade  of  6  inches  or  more  annually.  Recently  a 
printed  poster  notice  of  sections  14  and  16  of  the  river  and  harbor  act  of  March  3, 
1899,  has  been  prepared  and  distributed  along  the  levees,  and  the  effect  is  graduallv 
becoming  apparent.  It  is  expected,  however,  that  some  time  must  elapse  before  all 
obstructions  can  be  cleared  from  the  levee,  and  the  education  of  the  residents  along 
the  levee  to  the  necessities  of  the  situation  must  necessarily  require  a  longer  period. 

The  experience  of  the  engineers  in  the  first,  second,  and  third  districts  indicates 
that  angles  in  levees  should  be  abandoned  and  curves  pubetituted.  Wherever  during 
an  overflow  a  strong  current  flows  parallel  to  the  levee,  an  angle  creates  an  eddy 
which  often  causes  serious  damage  below.  In  some  cases  the  substitution  of  curves 
for  angles  has  been  made,  with  satisfactory  results. 

It  is  also  believed  that  in  the  consideration  of  proposed  new  loops  due  to  caving 
banks,  the  bank  survey  should  be  accompanied  by  a  subaqueous  survey,  as  very 
often  valuable  information  can  be  obtained  from  consideration  of  the  channel  move- 
ment. 

SURVEYS   FIRST,    SECOND,    AND  THIRD   DISTRICTS. 

The  regular  surveys  of  bank  revetments  and  caving  bends  have  been  made,  and 
additional  surveys  of  reaches  below  La  Grange  and  HoUybrook  crevasses  and  above 
Delta  Point  were  made. 

(For  details  see  report  of  Asst.  Engineer  Ohas.  Le  Vasseur,  Appendix  2  O,  for  first 
and  second  districts,  and  report  of  Junior  Engineer  L.  Y.  Kerr,  Appendix  2  P,  for 
third  district, ) 

INCLOSURES. 

The  following  inclosures  accompany  this  report,  of  which  they  are  parts: 

Ai)pendix  2  A. — Report  of  Asst.  Engineer  A.  J.  Nolty  on  channel  work  in  first 
district. 

Appendix  2  B. — Report  of  Asst.  Engineer  W.  M.  Rees  on  channel  work  in  second 
district 

Appendix  2  C. — Report  of  Asst.  Engineer  A.  J.  Nolty  on  plant,  first  and  second 
districts. 

Appendix  2 1). — Report  of  Asst.  Engineer  Arthur  Hider  on  channel  work  and  plant, 
third  district. 

Appendix  2  E. — Report  of  Asst.  Engineer  Chas.  Le  Vasseur  on  levees,  Upper  St. 
Francis  district 

Appendix  2  F. — Report  of  Asst.  Engineer  Chas.  Le  Vasseur  on  levees,  Reelfoot 
district 

Appendix  2  G. — Report  of  Asst  Engineer  A.  F.  Kilpatrick  on  levees.  Lower  St. 
Frands  district. 

Appendix  2  H. — Report  of  Asst.  Engineer  Chas.  Le  Vasseur  on  training  wall,  I^wer 
St.  Francis  district. 

Apj^endix  2  I. — Report  of  Asst.  Engineer  M.  Gardner  on  levees.  Upper  Yazoo 
district 

Appendix  2  J. — Report  of  Asst  Engineer  M.  Gardner  on  levees,  White  River 
district 

Appendix  2  K. — Report  of  Asst  Engineer  A.  J.  Nolty  on  high-water  operations. 
Lower  St.  Francis  district. 

Appendix  2  L. — Report  of  Asst  Engineer  Chas.  Le  Vasseur  on  caving  Imnks,  first 
and  second  districts. 

Appendix  2  M. — Report  of  Asst.  Engineer  A.  Miller  Todd  on  levees.  Lower  Yazoo 
district 

Appendix  2  N.— Report  of  Asst.  Engineer  E.  C.  Tollinger  on  levees,  Upper  Tensas 
district. 

Appendix  2  O. — Report  of  Asst  Engineer  Chas.  Le  Vasseur  on  surveys,  first  and 
second  districts. 
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Appendix  2  P. — Report  of  Jr.  Engineer  L.  Y.  Kerr  on  surveys,  third  district. 

Map  No.  1.— Columbus,  Ky.,  revetment. 

Map  No.  2. — Hickman,  Ky.,  revetment 

Map  No.  3. — New  Madrid,  Mo.,  revetment 

Map  No.  4. — Canithersville,  Mo.,  revetment 

Map  No.  6. — Plum  Point  Reach. 

Map  No.  6. — G'Donnels  Bend  revetment 

Map  No.  7. — Ashport  Bend  revetment 

Map  No.  8. — Fletchers  Bend  revetment 

Map  No.  9. — Upper  Osceola  bar  revetment 

Map  No.  10. — Lower  Osceola  and  Bullerton  bars  revetment 

Map  No.  11. — Abattis  dikes,  Hathaway s  Crossing. 

Map  No.  12. — Memphis  Reach. 

Map  No.  13. — Hopefield  Bend  revetment 

Map  No.  14. — Memphis  Harbor  revetment 

Map  No.  16. — Helena  front  revetment 

Map  No.  16. — Borings  at  Helena. 

Map  No.  17. — Helena  Reach. 

Map  No.  18] 

Mao  No  20  f^^®^*  ^™*  *^^  second  districts 
Map  No*.  21 J 

Map  No.  22. — Overflowed  area,  first  and  second  districts. 
Map  No.  23. — Drainage,  Upper  St.  Francis  district. 
Maps  24  to  29. — Plans  of  Brewer  Ijake  culvert. 
Maps  30  and  31. — Plans  of  training  wall,  Lower  St  Francis  district 
Map  No.  32.~Index  map,  third  district. 
Map  No.  33. — Lake  Bolivar  revetment 
Map  No.  34. — Ashbrook  Neck  revetment 
Map  No.  35. — Greenville  Harbor  revetment 
Map  No.  36. — Lake  Providence  revetment 
Map  No.  37. — Lake  Providence  reach. 
Map  No.  38.— Delta  Point  revetment 
Map  No.  39.— Delta  Point  reach. 
Map  No.  40. — Reach  below  Greenville. 
Map  No.  41.— Kentucky  Bend. 
Map  No.  42. — Reach  below  Hollvbrook  crevasse. 
Map  No.  43. — Overflowed  area,  tnird  district. 
Map  No.  44. — High- water  slope.  Lower  Yazoo  district 
Maps  45  and  46. — High- water  slope,  Upi>er  Tensas  district 

Money  statements,  abstract  of  contracts  in  force,  abstracts  of  proposals,  and  list  d 
civilian  engineers  will  be  forwarded  July  1. 

Respectfully  submitted.  E.  W.  Van  C.  Lucas, 

Captairu  Corps  of  EngvMm. 
Col.  O.  H.  Ernst, 

Corps  of  EnmneerSj  U,  S,  Army, 

President  3f%ssissippi  River  Commission, 


FINANCIAL  STATEMENT. 


Appropriation  for  improving  Mississippi  River,  first  and  second  diMricts. 

HICKMAN,  KY. 

July  1,  1903,  balance  unexpended |80tl3 

July  1,  1904,  balance  unexpended 8W.1S 

July  1,  1904,  balance  available 80113 

NEW  MADRID,  MO. 

July  1,  1903,  balance  unexpended I,79a91 

June  30,  1904,  amount  expended  during  fiscal  year 103.80 

July  1,  1904,  balance  unexpended 1, 687. 11 

July  1,  1904,  balance  available '/.".]'.. I!. .*!".!!'.'1!I!  l|687.11 

^^^'^lU*^**  ^^  ^  profitably  expended  during  fiscal  year  ending  June 

^»  ^^^ 20,000.00 
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CARUTHEBSVILLE,  MO. 

July  1,  1903,  balance  unexpended $388.20 

June  30,  1904,  amount  expended  during  fiscal  year 209. 22 

July  1,  1904,  balance  unexpended 178.98 

July  1,  1904,  balance  available 178.98 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1906 60,000.00 

PLUM  POINT  REACH. 

Jolyl,  1903,  balance  unexpended 2,778.00 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  1903 69,000.00 

71,778.00 

JmieSO,  1904,  amount  expended  during  fiscal  year 71,431.01 

July  1,  1904,  balance  tinexpended 346.99 

July  1,  1904,  outstanding  liabilities 346.99 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1906 100,000.00 

HOPEFIELD  BEND. 

July  1,  1903,  balance  unexpended 2,307.93 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

.  act  approved  March  3,  1903 99,000.00 

Novemoer  19,  1903,  amount  refunded  on  account  error  in  voucher  79, 

September,  1903 1.00 

101, 308. 93 

JuneSO,  1904,  amount  expended  during  fiscal  year 101,251.04 

July  1,  1904,  balance  unexpended 57. 89 

July  1,  1904,  outstanding  liabilities 57.89 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1906 50,000.00 

MEMPHIS,  TENN. 

July  1,  1903,  balance  unexpended 377.90 

July  1,  1904,  balance  unexpended 377. 90 

Julyl,  1904,  balance  available 377.90 

MEMPHIS,  TENN.  (WOLF  RIVER). 

Julyl,  1903,  balance  unexpended 3,727.55 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 8,000.00 

Total 11,727.55 

June  30,  1904,  amount  expended  during  fiscal  year 7,812.96 

Julyl,  1904,  balance  unexpended 3,914.59 

Julyl,  1904,  balance  available 3,914.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 25,000.00 
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HELENA,  ARK. 

July  1,  1903,  balance  unexpended $1,783.40 

Amount  allotted  from  appropriation  for  improving  MifeisBippi  River,  act 

approved  March  3, 1SK)3 5,000.00 

Total 6,783.40 

June  30,  1904,  amount  expended  during  fiscal  year 6, 436. 74 

July  1, 1904,  balance  unexpended 346l  66 

July  1, 1904,  balance  available 346.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 25,000.00 

DIKES. 

July  1,  1903,  balance  unexpended 1,114.50 

June  30,  1904,  amount  expended  during  fiscal  year 1,114.50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 ;....:!: 30,000.00 

UPPER  ST.  FRANCIS  LEVEE  DISTRICT. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 20,000.00 

June  30, 1904,  amount  expended  during  fiscal  year 19, 008. 51 

July  1,  1904,  balance  unexpended 991. 49 

July  1,  1904,  outstanding  liabilities 99L49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 :....\1 :. 200,000.00 

LOWER  ST.  FRANCIS  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 53,652.52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act  • 

approved  March  3, 1903 125,000.00 

178,652.52 
Amount  refunded  on  account  of  overpayment  in  vouchers  37  and  38, 

April,  1903 45.60 

178,698.12 

June  30,  1904,  amount  expended  during  fiscal  year 128, 981. 23 

July  1,  1904,  balance  unexpended 49,716.89 

July  1,  1904,  outstanding  liabilities 39,591.14 

July  1,  1904,  balance  available 10,125.75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 ....!? :. rf. ;  500,000.00 

WHITE  RIVER  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 37,837.95 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  1903 90,000.00 

127,837.95 

June  30,  1904,  amount  expended  during  fiscal  year Ill,  814. 63 

July  1,  1904,  balance  unexpended 16,023.32 

July  1,  1904,  outstanding  liabilities 300.00 


July  1,  1904,  balance  available 15,723,32 

ear  ending  June  30, 
S 
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UPPER  YAZOO  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended $44,361.86 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 
approved  March  3, 1903 70,000.00 

114, 361. 85 
JuneSO,  1904,  amount  expended  during  fiscal  year 68,209.61 

July  1,  1904,  balance  unexpended 46,152.24 

July  1,  1904,  outstanding  habilitieB 44,467.23 

July  1,  1904,  balance  available 1,685.01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 200,000.00 

REELPOOT  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 1,858,71 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 
approved  March  3, 1903 20,000.00 

21, 858.  71 
June  30,  1904,  amount  expended  during  fiscal  year 20, 621. 68 

July  1,  1904,  balance  unexpended 1,237.03 

July  1,  1904,  outstanding  liabilities 500.00 

July  1,  1904,  balance  available 737.03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 200,000.00 

SURVEYS,  FIRST  AND  SECOND  DISTRICTS. 

July  1, 1903,  balance  unexpended $46.52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 5,000.00 

March  7,  1904,  to  error  in  voucher  4,  January,  1904 .50 

5,047.02 
Jane30,  1904,  amount  expended  during  fiscal  year 4,839.48 

July  1,  1904,  balance  unexpended 207.54 

Jaly  1,  1904,  outstanding  habilities 207.54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 10,000.00 

PLANT.  FIRST  AND  SECOND  DISTRICTS. 

July  1, 1903,  balance  unexpended $26,085.78 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  1903 $60,000.00 

December  18, 1903,  amount  received  by  transfer  from  third 

district,  approved  by  Secretary  of  War,  December  10, 

1903 7,000.00 

April  11,  1904,  amount  received   by  transfer  from  third 

district  approved  by  Secretary  of  War  April  1,  1904 18, 000. 00 

May  9, 1904,  amount  allotted,  being  proceeds  from  sale  of 

engineer  property 260. 00 

85,260.00 

111,345.78 
Jnne30,  1904,  amount  expended  during  fiscal  year 108,935.53 
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July  1,  1904,  balance  unexpended 12,410.25 

July  1,  1904,  outstanding  liabilities 2,410.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 75,000.00 

Appropriation  for  repairing  Govemmenl  levee  at  Walnut  Bend,  Arh. 

July  1,  1903,  balance  unexpended $88,713.^ 

June  30,  1904,  amount  expended  during  fiscal  year 3, 724. 22 


y.i 


7? 


July  1,  1904,  balance  unexpended 84, 

July  1,  1904,  outstanding  liabilities 800.00 

July  1,  1904,  balance  available 84,189.72 

Mi«xllaneou8. 

October  30,  1903,  amount  received  from  sale  of  engineer  propertv $79. 10 

February  15,  1904,  amount  received  from  B.  F.  Dame  for  rent  of  island 
in  Mississippi  River,  near  Australia,  Miss.,  for  year  ending  February 

24,  1905 1.00 

April  27,  1904,  amount  received  from  sale  of  engineer  property •  280. 00 

340.10 

October  30,  1903,  amount  deposited  to  credit  Treasurer  United  States 
on  account  sale  of  engineer  property 79.10 

February  15,  1904,  amount  deposited  to  credit  Treasurer  United  States 
on  account  rent  of  island  in  Mississippi  River,  near  Australia,  Miss.,  for 
year  ending  February  24,  1905 100 

April  27,  1904,  amount  deposited  to  credit  of  Treasurer  United  States  on 
account  sale  of  engineer  property 260.00 

34a  10 

Statement  shotving  total  amount  erpended  in  first  and  second  districts,  improving  MisM- 
sippi  River,  duririg  thefijscal  year  ending  June  SO,  1904' 

From  appropriation  for  improving  Mississippi  River $660, 769. 94 

Less  rertmdments .' 47. 10 

650,722,84 
From  appropriation  for  repairing  Government  levee  at  Walnut  Bend, 
Ark 3,724.22 

654,447.06 

Appropriation  for  improving  Mississippi  River,  third  district. 
ASHBROOK  NECK. 

July  1,  1903,  balance  unexpended $1,095.76 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 60,000.00 

61,096.76 

Amounts  transferred  during  fiscal  year  as  follows: 

To  fourth  district $10,000.00 

To  plant,  first  and  second  districts 5, 000. 00 

To  plant,  third  district 9,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 37, 080. 75 

July  1,  1904,  balance  unexpended 15-JJ 

July  1,  1904,  outstanding  liabilities 15-01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ^ 

1906 .....^ :. 60,000.00 
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GREENVILLE,  MISS. 

July  1,  1903,  balance  unexpended $7,633.57 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 25,000.00 

32,633.57 
Amounts  transferred  during  fiscal  year  as  follows: 

To  plant,  first  and  second  districts $7, 000. 00 

To  plant,  third  district 7,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 18, 453. 25 

32,453.25 

July  1,  1904,  balance  unexpended 180.32 

July  1,  1904.  outstanding  liabilities 104.50 

July  1,  1904,  balance  available 75.82 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1906 50,000.00 

LAKE  PROVIDENCE  REACH. 

July  1,  1903,  balance  unexpended 297.46 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 25,000.00 

25,  297. 46 
Jane  30,  1904,  amount  expended  during  fiscal  year 25,258.71 

July  1,  1904,  balance  unexpended 38.  75 

July  1,  1904,  outstanding  liabilities 38.75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 30,000.00 

PLANT,  THIRD  DISTRICT. 

July  1,  1903,  balance  unexpended $39,114.52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  March  3,  1903 77,000.00 

April  11, 1904,  amount  allotted,  being  proceeds  of  sale  of  public  property.  1, 350. 00 
Amount  received  by  transfer  from  other  allotments,  third  district,  dur- 
ing fiscal  year 50,900.00 

168,364.52 
June  30,  1901,  amount  expended  during  fiscal  year 134,919.33 

Jaly  1,  1904,  balance  unexpended 33,445.19 

July  1,  1904,  outstanding  liabilities 4,000.00 

July  1,  1904,  balance  available 29,445.19 

July  1 ,  1904,  amount  covered  by  uncompleted  contract 22, 428. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 60,000.00 

GENERAL  REPAIRS  TO  EXISTING  WORKS. 

July  3,  1903,  balance  unexpended $9,059.65 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
actapproved  March  3,  1903 30,000.00 

39,059.65 
November  24,  1903,  amount  transferred  to  fourth  district..  $20,000.00 
April  1,  1904,  amount  transferred  to  allotment  for  plant, 
third  district 9,000.00 
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June  30,  1904,  amount  expended  during  fiscal  year,  aocount 
different  works,  as  follows: 

AshbrookNeck $416.67 

Lake  Providence  reach 8,727.62 

Lake  Bolivar  front 472. 81 

Surveys,  third  district 442. 55 

110,059.65 

$39,059.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 50,000.00 

STONE,  THIRD  DISTRICT. 

July  1,  1903,  balance  unexpended $30,918.  74 

Amount  allotted  from  appropriation  for  improving  MissisBippi  Kiver, 
actapproved  March  3,  1903 20,000.00 

50,918.74 
August  21,  1903,  amount  transferred  to  plant,  third  district.  $25, 900. 00 
April  1,  1904,  amount  transferred  to  plant,  first  and  second 

districts 13,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 10, 250. 48 

49, 150. 48 

July  1,  1904,  balance  unexpended 1, 768. 26 

July  1,  1904,  outstanding  habilities 100. 00 

July  1,  1904,  balance  available 1,668.26 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June  30, 

1906 40,000.00 

LOWER  YAZOO  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 125,903.51 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 291,000.00 

416,  90:{.  51 
June  30,  1904,  amount  expended  during  fiscal  year 871,  916. 43 

July  1,  1904,  balance  unexpended 44, 987. 08 

July  1,  1904,  outstanding  habilities 1,500.00 

July  1,  1904,  balance  available 43,487.08 

July  1,  1904,  amount  covered  by  uncompleted  contracts 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 500,000.00 

UPPER  TENSAS  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 51, 012. 63 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 112,500.00 

163,512.62 
June  30,  1904,  amount  expended  during  fiscal  year 146, 275. 72 

July  1,  1904,  balance  unexpended 17,  236. 90 

July  1,  1904,  outstanding  liabilities 2,  60o!  00 

July  1,  1904,  balance  available 14, 636. 90 

Amount  that  can  \ye  profitably  expended  in  fiscal  year  ending  June  30, 
1»06 500,000.00 
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SURVEYS,  THIRD  DISTRICT. 

July  1,  1903,  balance  unexpended $673.83 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 5,000.00 

5,673.83 
June  30,  1904,  amount  expended  during  fiscal  year 5, 673. 23 

July  1,  1904,  balance  unexpended .60 

July  1,  1904,  outstanding  liabilities .60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 5,000.00 

Migcellaneous, 

>Iarch  17,  1904,  amount  received  from  sale  of  engineer  property 1, 350. 00 

March  17,  1904,  amount  deposited  to  credit  of  Treasurer  United  States 
on  account  sale  of  engineer  property 1, 350. 00 

Statement  showing  total  amount  expended  in  third  districtf  improving  Mississippi  River y  dur- 
ing the  fiscal  year  ending  June  SO,  1904. 

From  appropriation  for  improving  Mississippi  River $759, 887. 55 
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Appendix  2  A. 

REPORT  OF    MR.    A.    J.    NOLTY,    ASSISTANT    ENGINEER,    ON    CX)NSTRUCTION   WORK   IX   PIRST 
DISTRICT  DURING   SEASON  OP  1903-4.' 

Memphis,  Tenn.,  May  1, 19C4. 

Captain:  I  have  the  honor  to  submit  mv  report  of  construction  works  under  mr 
charge  in  the  First  district  for  the  season  oi  1903-4. 

No  mention  is  made  in  the  body  of  this  report  of  the  work  done  at  Hopefield  Ben<l 
by  the  First  district  organization,  as  that  will  appear  in  the  report  of  Asst.  Engineer 
W.  M.  Rees. 

ABATTIH   DIKES. 

Island  14' — An  abattis  dike,  1 ,810  feet  long,  was  placed  here  in  1902.  A  subsequent 
low- water  examination  disclosed  a  gap  over  200  feet  wide  located  about  700  feet 
from  the  river  end.  It  is  presumed  that  the  section  originally  placed  here  was  too 
lightly  ballasted,  and  that  when  it  was  entirely  submerged  it  became  sufficiently 
buoyant  to  be  easily  displaced  bv  the  pressure  of  the  current.  This  is  the  only 
instance,  in  the  many  thousand  feet  of  dike  built,  where  a  section  was  lost.  The 
gap  was  closed  in  January.  All  the  remainder  of  dike  was  in  good  condition  and 
much  of  it  well  silted  up.  A  high  bar  was  built  up  both  above  and  below  the  dike, 
separated,  however,  by  the  flow  through  the  gap,  making  virtually  two  large  ban:. 

Summary  of  work  done  during  the  season  of  1903-4' 

Section  No.  1  abattis  dikes feet . .  125  bv  25 

Section  No.  2  abattis  dikes do. . .  116  by  22 

Brush  cut cords. .  '  97 

Poles  cut do. . .  1{> 

Fieid  cost  of  tivrk. 

Labor,  including  subsistence |821. 08 

Stone,  110  cubic  yards  at  $1,60 176.00 

Lumber,  6,000  feet  B.  M.  at$12.90perM ._ 77.40 

Wire  strand,  f  inch,  70  pounds,  at  2.39  cents 1.67 

Wire  strand,  f  inch,  100  pounds,  at  4.5  cents 4. 50 

Wire,  No.  12,  360  pounds,  at2.68  cents 9.64 

Spikes,  50  pounds,  at  2.85  cents \A'i 

Nails,  35  pounds  at,  2.75  cents .96 

Bolts,  120,  at  6|  cents 8.10 

Coal,  230  bushels,  at  13i  cents 31.0> 

Total  cost 1,131.S3 

PLUM    POINT  REACH. 

Daniels  Point. — Two  small  faults  having  developed  at  the  lower  end  of  the  l^y 
revetment,  they  were  repaired  during  this  season.  These  fauks  were  in  the  shape 
of  two  contiguous  '* pockets,''  and  were  treated  as  one.  Repairs  consisted  in  placing 
three  connecting  mats,  an^regating  208  squares;  339  linear  feet  of  bank  was  graddl 
and  246  linear  feet  paved.  A  slight  rui>ture  at  and  below  the  low-water  line  was 
repaired  by  carefully  distributing  69  cubic  yards  of  spalls  and  riprap.  A  washout 
above  the  upper  edge  of  the  paving  was  checked  by  placing  two  small  brash  and 
stone  cribs  across.  An  attack  at  the  lower  end  of  the  salient  which  divides  the  1^> 
and  the  older  work  below  was  checked  by  first  placing  a  connecting  mat  and  then 
building  upon  this  a  brush  and  stone  reenforcement  100  feet  long  and  containing 
2,384  cubic  yards. 

Summary  ofvvrk  done  during  the  season  of  1903-4' 

Pocket  mat  No.  1 feet..  47byl52 

Pocket  mat  No.  2 do 54  by  133 

Pocket  mat  No.  3 do....  .58  by  112 

Pocket  mat  No.  4 do....  50  by  121 

CribdikeNo.  1,  4.5  by  10  by  33  feet cubic  feet..         1,-^^^ 
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Crib  dike  No.  2,  3.4  by  9  by  36  feet cubic  feet. .  1,101 

CribdikeNo.  3,  16.5  by  13  by  100  feet do....  21,451 

Brush  cut cords. .  44 

Polee  cut do 6 

Bank  paved square  yards. .  332 

Field  cost  of  work. 

Labor,  including  superintendence  and  subsistence $2, 192. 69 

Brush,  516.2  cords,  at  $1.09 ♦ 562.66 

Stone,  582  cubic  yards,  at  $1.60 931.20 

Wire,  No.  12,  1,810  pounds, at  2.68  cents 48.50 

Wire  strand,  A  inch,  852  pounds,  at  3.5  cents 29. 82 

Wire  strand,  J  inch,  1,425  pounds,  at  4.5  cents 64. 12 

Wire  strand,  J  inch,  30  pounds,  at  3.55  cents ^ 1. 06 

Clips,  225,  at  6}  cents 15.19 

Staples,  67  pounds,  at  2.9  cents 1. 94 

Coal,  125  bushels,  at  13 J  cents 16. 87 

Towing 416.60 

Rope 100.00 

Miscellaneous  materials,  iron,  oils,  etc 34. 84 

Total  cost 4,415.49 

Ashjyori  Bend. — After  the  decline  of  the  flood  of  1903  it  was  noticed  that  the  lower 
one-third  of  the  length  of  this  revetment  was  badly  eroded  between  the  upper  edge 
of  the  paving  and  the  crest  of  the  bank.  At  some  places  the  scour  was  considerably 
below  the  upper  elevation  of  the  riprap  paving,  while  at  others  it  simply  scoured 
back  on  the  same  plane  as  the  paving.  To  check  any  further  erosion,  as  well  as  to 
fill  up  the  depressions,  10  brush  and  stone  cribs  were  placed,  not  at  regular  inter- 
vals, but  at  such  places  as  "as  thought  best  to  attain  the  desired  results.  The  repair 
of  the  large  "pock^"  caved  out  in  1902,  and  whose  repair  w^as  interrupted  that 
season  by  the  early  advent  of  high  water  in  1903,  was  completed.  As  an  additional 
preventive  against  further  scour  above  the  paving  a  metnod,  the  object  of  which 
18  to  induce  a  growth  of  willows,  was  applied.  Vvillows  from  3  to  6  inches  diame- 
ter at  the  butt  were  placed  in  shallow  trenches  normal  to  the  bank  line  and  15  feet 
apart  and  lightly  covered  withWil.  A  few  large  stones  were  placed  on  each  to  pre- 
vent floating  when  submerged  in  case  the  soil  should  wash  off.  About  eight  years 
ago  an  attempt  was  made  for  a  similar  purpose  by  planting  young  willow  sprouts, 
but  failed,  as  the  cattle  would  pull  them  up  while  feecOng  on  the  green  tops. 
Should  the  method  tried  last  year  give  good  results  it  should  be  applied  to  all  work 
where  the  paving  is  not  carried  to  the  top  of  the  bank. 

Summary  of  work  done  during  the  season  of  1903-4. 

Pocket  mat feet..  Ill  by  120 

Bank  paved square  yards. .      264 

CribdikeNo.  1,  44  by  11  by  4  by  4.3  feet cubic  feet..  1,419 

CribdikeNo.  2,  71  by  11  by  4  by  4.5  feet do 2,393 

CribdikeNo.  3,  40  by  11  by  4  by  5.4  feet do 1,620 

CribdikeNo.  4,  43.5  by  15  by  4  by  5.9  feet do 2,438 

(Mb  dike  No.  6,  51  by  14  by  4  by  5. 6  feet do ....  2, 570 

Crib  dike  No.  6,  52  by  15  by  4  by  6.2  feet do 3, 062 

Crib  dike  No.  7,  53  by  15  by  4  by  6  feet do 3, 021 

CribdikeNo.  8,  35  by  10  by  4  by  4  feet do 980 

CribdikeNo.  9,  42.8  by  8  by  4  bv  2.9  feet do....      744 

CribdikeNo.  10,  51  by  13  by  4  by  4.4  feet do....  1,907 

Brash  cut 1 cords. .        70 

Poles  cut do 12 

Willows  planted  ( 15  feet  apart) linear  feet. .  7, 185 

Field  cost  of  work. 

Labor,  including  superintendence  and  subsistence $3, 127.  78 

Brush,  430.5  cords,  at  $1.09 469. 25 

Stone,  340  cubic  yards,  at  $1.60 544. 00 

Stone, a  350  cubic  yards,  at  $1.64 574. 00 


«  Represents  stone  caved  into  the  river  and  subsequently  recovered,  paid  for  in  1902. 
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Coal,  375buBhel8,  at  13}  cents $50.< 

Wire,  No.  12,  750  pounds,  at  2.68  cents 20.] 

Towing 467J 

Rope 109.  J 

Miscellaneous  materials,  iron,  oils,  etc 66. ( 

Total  cost 5, 428.  J 

Fletchers  Bend, — ^Repairs  to  damage  in  the  old  style  (1889-1891)  revetment  of  thi 
bend  were  begun  in  1902,  but  for  lack  of  sufficient  rands  could  not  be  completed.  I 
the  meantime  the  gradual  destruction  of  the  work  continued  both  above  and  belo" 
the  repairs  of  1902,  and  at  the  opening  of  the  working  season  there  exiBted  700  hi 
of  caving  bank  above  and  1,800  feet  below  it,  In  addition  to  this  there  was  conay 
erable  damage  to  the  1899  work  in  the  pocket  between  the  two  salients.  The  rin 
mat,  as  a  thorough  examination  showed,  was  uninjured,  the  damage  being  caosfl 
by  the  settling  away  of  the  mat  from  the  paving,  aj^^vated  by  a  strong  return  fioi 
ot  seep  water.  The  method  of  repairs  consist^  in  placing  large  connecting  inaH 
sufficiently  widfe  to  overlap  the  river  mat,  in  front  of  the  damaged  bank,  and  the 
repaving  the  previously  graded  slope.  The  other  repairs  consisted  in  placing  staod 
ard  revetment  with  mats  250  feet  wide.  One  mat  was  placed  above  and  one  beioi 
the  1902  work.  This  leaves  about  1,800  feet  of  bank  unrepaired,  and  these  repaiii 
owing  to  the  shortness  of  funds,  had  to  be  postponed.  It  is  hoped  that  the  won 
can  be  completed  this  season. 

In  1902  there  was  stored  on  the  bank  behind  the  revetment  10,068  cubic  yards  o 
surplus  stone.  During  and  immediately  after  the  flood  of  1903  the  bank  began  ti 
cave  rapidly,  and  before  arrangements  to  save  the  stone  could  be  perfected  most  o 
it  had  caved  in.  One  thousand  and  sixty-seven  cubic  yards  were  loaded  on  bsLrges 
and  186  cubic  yards  were  moved  back  and  afterwards  used  on  the  work.  The  l,Ofi! 
cubic  yards  loaded  on  barges  was  used  at  Hopefield  Bend.  As  the  river  decline! 
toward  a  low-water  stage,  884  cubic  yards  more  were  picked  up  from  along  the  foc^ 
of  the  bank.    There  was  saved  2,137  cubic  yards,  and  lost  7,931  cubic  yards. 

Stnnmary  of  repair  uH)rk  done  during  the  season  of  190$-4. 

Connecting  mat  No.  1 feet..  46  by25C 

Connecting  mat  No.  2 do 88  by  23( 

Connecting  mat  No.  3 1 do 71}bjrlfti 

Connecting  mat  No.  4 do 5(J  by  Si 

Connecting  mat  No.  5 do 60  by  IK 

Crib  dike  No.  1,  103  by  2.9  bv  10  feet cubicfeet..  2,983 

Crib  dike  No.  2,  36  bv  4.2  by  9.5  feet do 1,43S.4 

Crib  dike  No.  3,  28  by  6  by  8  feet do 1,13^ 

Bank  paved 1 square  yards. .  5,334 

H  y draulic  grading cubic  yards . .         23, 533 

Field  cost  of  repair  work. 

Labor,  including  superintendence  and  subsistence $4, 658. 13 

Stone,  2,598  cubic  yards,  at  $1.6344 4,247.45 

Brush,  1,084  cords,  at  $1.09 1,181.56 

Poles,  27  cords,  at|2 54.00 

Wire  strand,  v\  inch,  2,778  pounds,  at3.3cent8 92.79 

Wire  strand,  J  inch,  2,276  pounds,  at  4.4382  cents 101.01 

Wire,  No.  12,  1,249  pounds,  at  3.55  cents 33.47 

Clips,  1^5  inch,  518,  at  3 i  cents 1&J3 

Staples,  125  pounds,  at  2.9  cents 3.fil 

Coal,  398  bushels,  at  13i  cents 53.7S 

Towing 1,291.07 

Rope 107.50 

Miscellaneous  materials,  oils,  and  supplies .[ [[..  50.50 

Total  cost 11,892.96 

Summary  of  new  work  done  during  the  season  ofl90S-4. 

River  mat  No.  1 feet..  7O5by250 

River  mat  No.  2 ^^        778  bv  250 

Four  connecting  mats feet. .  60  by  136*,  32  by  83',  36  by"l'68,"and  35  by  161 

Bank  payed.     ....Square  vartis..  9,887 

Hydraulic  grading !cubic  yard<^..        40.041 
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Field  cost  of  new  work. 

libor,  including  superintendence  and  subaiatence $15, 891 .  47 

fcne,  6,303.1  cubic  yards,  at  $1.6344 10,302.47 

ihwh,  5,998.4cord8,  at$1.09 6,538.25 

Jofcs,  211.6  cordfii,  at  $2 423.20 

fcnlwood  poles 107.20 

prestrand,  |  inch,  8,867  pounds,  at  2.39  cents '   211.92 

pre  strand,  A  inch,  10,790  pounds,  at  3.34  cents 360.38 

prestrand,  i  inch,  22,054  pounds,  at  4.382  cents 978.80 

pre  strand,  J  inch,  1,690  pounds,  at  3.55  cents 59. 99 

tecon  bronze  wire,  1,190  pounds,  at  17.5  cents 208.  25 

Tire,  No.  12,  8,634  pounds,  at  2.68  cents 231.39 

Spe,  Ainch,  2,845,  at3Jcent8 99.72 

Ip8,f  inch,  302,  at  4  J  cents 13.58 

Spe,  iinch,  121,  at6centfl 7.26 

•plee,  680  pounds,  at2.9cent8 19.72 

imber 88.65 

»1,  667  buahels,  at  13i  cents 91.39 

Wring 4,929.01 

tope 392.50 

BsoeUaneous  materials,  oils,  and  supplies 261 .  13 

Total  cost 41,216.28 

Unit  coat  of  neio  work. 
i 

iKvermatNo.  1,  1,762.5  squares,  at  $7.94 $13,796.48 

liver  mat  No.  2,  1,945  squares,  at  $7.57 14,735.02 

$28, 531. 50 

Connecting  mats,  223.99  squares,  at$I3.84 3,114.30 

hving,  9,887  square  yards,  at  $0.871 8,620.79 

■^     "  g,  40, 041  cubic  yards,  at  $0.0237 949.69 


i         Total  cost 41,216.28 

•  Cost  per  linear  foot  of  completed  work,  $27.79. 

Recapitulation,  Plum  Paint  reach. 

Sepairwork,  Daniels  Point $4,415.49 

lepairwork,  Ashport  Bend 5,428.99 

Repair  work,  Fletchers  Bend 11,892.96 

Hew  work,  Fletchers  Bend 41,216.28 

Total  coet 62,953.72 

;  Ojceo/a  bar. — Prior  to  the  opening  of  the  working  season  it  had  been  the  intention 
to  continue  and  complete  the  repairs  begun  here  in  1902.  Available  funds  being 
inadequate  to  do  much  here  and  at  Fletchers  Bend  alno,  and  the  repairs  of  the  revet- 
ment at  the  latter  place  being  considered  more  urgent,  the  district  officer  <lecide<i  to 
ttpend  the  funds  at  Fletchers  Bend,  postponing  the  other  work  until  the  following 
\n$son. 

I  .\  late  examination  shows  that  this  bend  has  now  assumed  a  regular  curvature, 
I  iree  from  projet!ting  points  or  deep  scallops,  making  it  an  ideal  one  for  revetment 
■nd  for  unrestrained  flow  along  the  bank.  It  is  therefore  very  des^irable  that  this 
j^ork,  as  outlined  in  my  project  submitted  to  you  recently,  be  done  during  the  com- 
'  ing  season. 

Map  showing  the  work  done  during  the  season  at  the  localities  mentioned  are 
!  wbmttted  herewith;  also  abstracts  of  expenditures  and  summary  of  work  done. 

No  recommendations  for  future  work  are  made  in  this  report,  a*<  these  liave  been 
faUy  discussed  in  the  paper  submitted  to  you  on  March  7  of  the  current  year. 

Respectfully  submitted. 

Aug.  J.  NoLTV,  Assistant  Engineer, 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  2  B. 

REPORT  OF   MR.    W.    M.    RSE8,    ASSISTANT    ENGINEER,    ON    CONOTRUCTION   WORK  IS  SBTOND 
DISTRICT,  DURING  SEASON  OP  1903-4. 

Memphis,  Tbnk.,  May  1,  1904. 
Capta<in:  I  have  the  honor  to  submit  a  report  upon  the  construction  works  under 
my  charge  at  Hopefleld  Bend,  Arkansas,  Wolf  River,  Tennessee,  and  Helena,  Ark., 
for  the  season  ending  March  31,  1904. 

HOPEFIELD  BEND. 

The  river  bank  at  this  locality  has  been  revetted  at  various  times  from  1882  to  1899, 
tlie  revetment  extending  from  Mound  City  Chute  to  Hopofield  Bend,  a  length  of 
about  16,600  feet. 

Briefly,  the  upper  5,300  feet  built  in  1883  and  1884  was  of  lightly  woven  mattreBK^, 
140  to  150  feet  wide,  covering  the  8loi)e  of  the  bank  only  part  wav  to  deep  water,  with 
a  revetment  above  the  low  water  built  of  brush  works  oallasted  with  stone,  and  ex- 
tending to  about  the  two-thirds  bank-full  stage.  Below  this  was  about  1,000  feet  of 
similany  constructed  revetment  built  in  1885,  but  with  slightly  wider  mats,  and  the 
upper  bank  revetted  with  brush  work  to  the  top.  This  at  its  lower  end  joins  a  revet- 
inent  built  between  1887  and  1892,  having  channel  mats  of  the  diagonal  woven  type, 
a  thicker  construction  than  the  preceding,  and  from  200  to  220  feet  wide,  and  with 
the  upper  bank  along  it  paved  with  stone  to  the  to^).  This  type  of  channel  mat 
covers  about  4,000  linear  feet  of  the  bank,  below  which  the  revetment  is  of  fiBsdoe 
channel  mats  built  in  1893  and  1899,  having  a  length  of  6,300  feet.  The  mats  here 
are  from  250  to  300  feet  wide,  and  the  bank  above  these  is  paved  with  stone  to  the  top. 

The  1883-84  revetment  protected  the  bank  for  some  years  after  its  construction. 
Later,  the  current  decreased  here  and  finally  the  upstream  half  was  covered  vitb 
dep  sits. 

Durine  the  high  water  of  1903,  changes  in  the  river  threw  the  current  stronglr 
against  tne  lower  portion  of  this  bank,  and  the  old  revetment,  being  much  weakened 
by  ase  and  decay,  offered  practically  no  resistance  to  caving.  When  the  flood  waten 
receded  it  was  found  that  the  1883-84  revetment  had  been  destroyed  from  the  head 
of  the  1885  work  upstream  for  a  distance  of  about  2,800  feet;  that  there  were  two  small 
breaks  in  the  1885  work  and  two  of  lai^r  size  in  the  1891  work,  about  800  feet  below 
its  head. 

As  the  cavinffs  at  this  locality  were  a  serious  menace  to  preserving  the  integrity  of 
the  harbor  of  Memphis,  the  Commission  allotted  the  sum  of  |99,(KX)  to  repair  the 
damages.  Later  developments  showed  this  sum  was  entirely  insufficient  for  the 
purpose,  but  it  is  believed  that  it  was  expended  at  such  place  where  the  best  reeolts 
in  holding  the  bank  will  be  attained. 

Dunns  the  entire  working  season  the  caving  progressed,  cutting  back  deeper  into 
the  bend  and  extending  both  up  and  down  stream.  The  upstream  extension  has 
been  300  feet,  and  400  feet  of  the  upper  end  of  the  1885  work  has  been  lost,  making 
the  present  total  length  of  caving  3,500  feet,  with  a  maximum  width  of  900  feet 
The  oalance  of  the  18^  revetment  is  failing,  and  its  entire  loss  is  practically  asuied. 

The  breaks  in  the  1891  works,  originally  two  pockets,  700  feet  in  extreme  length, 
enlaiip;ed  somewhat  at  the  ends  and  the  bank  between  the  pockets  caved  in,  forming 
practically  one  laree  pocket.  The  pockets  were  immediately  below  the  wreck  of  a 
taii^  steamer  which  lies  on  a  point  and  under  which  is  a  strong  eddy,  to  the  action  of 
which  the  failure  is  ascribed.  The  work  done  during  the  season  consisted  in  levet- 
ting  the  bank  from  near  the  head  of  the  caving  downstream  to  a  hard  bine-clay 
point  just  above  the  1885  revetment,  this  covering  the  most  actively  caving  portion 
of  the  bank,  and  in  revetting  along  the  pockets  of  the  1891  woric  and  making  a 
number  of  minor  repairs  to  this  revetment  at  other  places  where  it  was  beginning 
to  fail. 

The  new  revetment  placed,  i.  e.,  that  along  the  old  1883-84  work,  covered  a  hank 
length  of  2,718  linear  leet,  of  which  2,558  linear  feet  was  paved  and  may  be  considered 
as  complete. 

The  revetment  along  the  1891  pockets  was  840  feet  long,  and  the  aggregate  length 
of  repairs  or  reinforcements  to  otner  portions  of  the  1891  revetment  was  1,280  feet 

CONSTRUCTION. 

Channel  mats. — The  work  of  clearing  the  bank  of  timber  was  begun  on  Angost  1^ 
and  on  September  1  the  first  floating  plant  was  delivered  and  the  constmction  of  the 
first  mattress  was  begun  on  the  4th.    This  mattress,  which  was  1,000  feet  long  by 
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2.>i  feet  wide,  was  sunk  on  the  26th,  when  the  river  was  at  the  12-foot  stage.  Owing 
to  the  strong  current  (over  six  feet  per  second)  four  additional  steel  mooring  cables 
were  attached  to  this  mat,  making  twelve  in  al],  and  these  were  heavily  strained  when 
the  mat  was  being  sunk. 

During  the  construction  of  this  mattress  the  bank  caved  at  the  head  almost  contin- 
uously, destroying  two  sets  of  pile  abutments  and  cutting  back  fully  60  feet  of  the 
bank.  This  left  tne  mooring  barges  well  out  into  the  river;  but  before  sinking,  two 
^mall  flats  were  placed  between  them  and  the  bank,  and  with  the  aid  of  two  large 
spars  the  thrust  of  the  mooring  barges  was  transferred  to  the  bank. 

Channel  mat  No.  2  was  begun  September  28  and  sunk  October  25.  It  was  imme- 
<liately  below  mat  No.  1,  was  1,130  bv  254  feet,  and  sunk  when  the  stag^e  was  10^  feet, 
with  surface  velocity  of  6}  feet  on  the  outside  and  nearly  the  same  m  the  middle. 
This  mat  was  moored  with  seven  li-inch  and  three  1-inch  cast  steel  wire  ropes  and 
three  }-inch  wire  strand  on  the  inside  portion,  practically  eleven  fastenings  in  all. 
All  were  strained  very  heavily  in  sinking,  and  several  of  tne  1-inch  long  links  in  the 
}-inch  chain  straps  by  which  the  wire  ropes  were  connected  with  the  mattress  were 
broken,  but  fortunately  not  until  the  mattress  was  on  the  bottom.  The  bank,  caving 
along  this  mat  during  time  of  construction,  inmost  involved  the  abutment. 

Channel  mat  No.  3  was  b^gun  November  7  and  completed  ready  for  sinking  on 
Xovember  25.  It  was  just  l^low  mat  No.  2,  was  915  by  254  feet,  well  built  and 
cabled,  and  moored  to  the  bank  with  12  steel  wire  ropes,  some  of  which  had  been 
recently  obtained  for  the  purpose.  All  of  the  old  chain  straps,  which  were  too  light, 
had  been  replaced  with  stronger  ones  made  of  1-inch  dredge  chains  with  l^-inch 
long  links. 

The  river  at  the  time  of  sinking,  November  25,  liad  fallen  to  the  6-foot  stage,  and 
the  velocity  of  the  current  at  the  outside  end  of  the  mat  was  6  feet  ^t  second  and  at 
the  middle  scant  5  feet.  Although  the  condition  of  river  stage  and  current  were 
more  favorable  than  when  mat  No.  2  was  sunk,  and  the  mattress  was  better  moored, 
H)mewhat  stronger  built  and  considerably  shorter,  nevertheless  most  of  it  was  lost 
in  an  attempt  to  sink.  Prior  to  sinking,  the  mattress  had  been  well  ballasted  and 
the  shore  eoge  from  the  head  to  about  500  feet  below  it  rested  on  the  graded  slope 
for  a  width  of  about  8  feet,  and  this  part  was  heavily  paved.  While  the  mat  was 
being  built  a  string  of  saw  logs,  probably  several  dozen,  ran  under  it,  lodging  from 
150  to  250  feet  below  the  he£d  and  about  50  feet  from  the  outer  ed^.  When  the 
mat  head  was  lowered  i(fr  placing  the  stoue  barares  preparatory  to  smking,  a  high 
wind  blew  the  steamer  on  to  the  mat,  where  it  fouled,  remainmg  for  over  an  hour 
before  it  could  be  liberated.  After  it  was  released  the  mat  head  was  lowered  to  the 
bottom  w^ithout  any  trouble  and  with  no  unusual  strains  on  the  mooring  lines,  and 
the  sinking  progressed  as  usual  until  fully  two-thirds  of  the  mattress  was  beneath 
the  surface,  when  the  mattress  suddenlv  broke  in  two  about  150  feet  below  its 
head,  the  mat  here  being  practicallv  on  the  bottom. 

The  cause  of  the  breaking  is  ascribed  principally  to  a  large  cave  of  the  bank  which 
<x;curred  at  this  time  just  abreast  of  the  line  of  rupture  The  lai^  mass  of  sliding 
earth,  weighing  probably  several  thousand  tons,  striking  the  edge  of  the  partly  sunk 
mat,  pushed  it  outstream  and  strained  the  outer  cables  to  the  breaking  point.  When 
these  once  had  broken  the  mat  tore  in  two  like  ripping  a  piece  of  cloth.  Possibly 
the  saw  logs  under  the  mattress  and  the  fouling  of  the  steamer  on  top,  which,  so  far 
as  known,  broke  two  binder  poles,  may  have  tSded  to  the  cause  of  the  failure.  The 
loes  was  765  linear  feet  of  mattress  254  feet  wide,  costing  $11,359.42. 

Channel  mat  No.  4  was  then  built,  and  sunk  December  4.  It  laps  the  saved  por- 
tion of  No.  3  and  extends  downstream  to  a  hard  blue-clay  point,  where  the  season's 
work  ends.  This  mat  is  of  the  longitudinal  fascine  type,  120  to  180  feet  wide  and 
208  feet  long. 

A  narrow  channel  mat,  116  feet  wide  by  840  feet  long,  was  built  and  sunk  Janu- 
ary 9,  1904,  across  the  pocket  caves  in  the  1891  revetment. 

Connecting  mats. — Many  of  these  were  required,  owing  to  the  very  irregular  char- 
acter of  the  shore  lines  along  both  new  and  old  revetment.  Nine  of  these  were 
placed  alon^  the  channel  mats  of  the  new  work  and  two  immediately  above  to  pre- 
vent, if  possible,  the  caving  from  extending  back  of  the  new  work.  Five  connecting 
mats  were  required  alon^  the  large  pocket  cave  in  the  1891  work,  and  two  others 
mink  to  make  minor  repairs.    In  fil,  18  were  placed,  aggregating  1,656.3  squares. 

The  connecting  mats  were  built  with  the  same  plant  used  for  building  channel 
mats,  between  the  times  of  their  construction  and  atterwards,  the  last  work  on  them 
Hosing  on  February  15,  1904.  All  channel  and  connecting  mats  were  of  fascine  con- 
struction. 

Oradmg, — ^The  bank  was  graded  by  the  hydraulic  method  to  a  slope  varying  from 
1  on  2^  to  1  on  3.    The  slope  was  not  extended  to  the  top  of  the  bank,  but  a  vertical 
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bench  left  there  about  6  feet  in  height.  This  waa  done  to  save  time,  the  machine 
not  being  of  sufficient  capacity  in  such  tenacioue  material  to  finish  the  slope  to  the 
top. 

(Trading  on  the  new  work  was  begun  October  15,  suspended  from  the  2l8t  to  27th 
to  await  the  sinking  of  a  mattress,  the  lines  from  which  were  in  the  way,  and  finished 
January  7.  Early  in  December  one  of  the  pump  cylinders  cracked,  necessitating  work 
under  a  reduced  pressure  afterwards,  and  for  about  ten  days  the  pumps  of  the  tng 
Itasca  were  used  to  assist  in  grading.  From  Januar>'  8  to  21  the  bank  along  the  1891 
pockets  was  graded.  The  total  length  of  Ijank  graded  was  3,138  feet.  Considerable 
hand  grading  was  also  done,  principally  along  Uie  1891  pockets  and  at  other  places 
along  the  revetment  of  this  year  where  the  paving  was  broken  or  settled. 

Paving. — This  work  was  liegun  late  in  November  and  finished  March  3.  It  was  of 
the  usual  type,  consisting  of  a  closely  pitched  layer  of  stone  7  to  8  inches  thick  on  a 
bed  of  quarry  spalls  3  to  4  inches  thick.  The  paving  along  the  new  work  extends  t«> 
stages  varying  from  20  to  27  feet  on  the  Memphis  gauge,  and  has  a  length  of  2,558 
feet.  Along  the  1891  pocket  repairs  it  is  carriea  up  to  the  20  and  21  foot  stages.  The 
height  to  which  paving  was  carried  was  governed  by  the  character  of  the  soil,  the 
object  l)eing  to  pave  over  all  easily  erodable  strata  ending  on  a  hard  clav  above. 

Considerable  paving  repairs  were  also  made  to  the  1891  revetment,  this  had  set- 
tled in  places  both  at  and  above  the  low- water  line.  Some  blocks  of  paving  were 
removed  and  reconstructed,  and  at  some  places  considerable  stone  was  filled  in  below 
the  low- water  line  to  obtain  a  footing  for  the  paving. 

Material  and  lafjor. — Brush  and  poles  were  supplied  by  contract  at  $1.10  per  cord 
for  the  former  and  $2  per  cord  for  the  latter,  and  except  for  a  few  days  at  the  begin- 
ning of  the  work,  the  deliveries  were  good  and  up  to  the  requirements. 

Stone  was  supplied  by  contract  at  $1.70  per  cubic  yard  f.  o.  b.  Government  barges 
at  West  Memphis.  The  stone  was  quarried  at  Williford  and  Black  Rock,  Ark.,  on 
the  Frisco  Railroad,  and  the  same  contractor  had  the  contract  for  supplying  stone 
to  Plum  Point  reach.  Only  one  small  train  load  was  shipped  to  the  latter  place 
when  the  railroad  company,  on  account  of  the  condition  of  their  roadbed,  refused 
to  deliver  more,  and  the  major  portion  of  the  Plum  Point  supply  was  loaded  on 
barges  at  West  Memphis.  The  deliveries  here  were  at  no  time  up  to  the  require- 
ments of  both  works,  due  principally  to  the  failure  of  the  railroad  company  to 
promptly  handle  the  quarry  output,  and  the  result  was  that  the  work,  especiallV  at 
Hopefield  Bend,  was  long  drawn  out. 

The  labor  supply  in  general  was  sufficient  for  the  work,  but  not  of  very  high 
efficiencv.  The  price  paid  was  $1.50  per  day  of  eight  hours,  without  subsistence, 
negroes  being  principally  employed,  though  for  some  time  a  small  force  of  white  men 
was  employed  at  $1  per  day  and'  subsistence. 

In  general. — The  season  as  a  whole  was  a  rather  unfavorable  one,  due,  first,  to  the 
high  stage  of  the  river,  which  made  mattress  construction  slow  and  expensive  at  a 
location  where  high  currents  prevailed,  and,  second,  to  the  delay  occasioned  by  the 
slow  delivery  of  stone.  Twiire  the  entire  floating  plant  was  removed  to  get  out  of 
the  wav  of  running  ice.  At  the  close  of  the  season  2,558  linear  feet  of  revetment  had 
been  placed  in  renewal  of  the  188:^84  work,  leaving  a  gap  between  it  and  the  paved 
revetment  of  1891  of  1,300  feet.  Repairs,  practicallv  a  renewal,  had  been  made  to 
840  linear  feet  of  the  J 891  revetment,  and  the  balance  of  this  work  had  been 
repaired. 

Future  work  requires  the  closure  of  the  gap  between  the  two  revetments,  the 
extension  of  the  revetment  upstream,  as  caving  there  necessitates  it,  and  the  proba- 
ble reenforcenient  of  the  1891  revetment  with  fascine  mattresses  to  replace  those  of 
the  old  woven  type.     The  amount  of  work  done  and  cost  is  shown  below. 

Extent  of  work  and  cost  in  detail. 

NEW  WORK. 

Four  channel  mats,  containing  8,046.2  squares: 

Brush  (10,8H1  cords) $11  917.25 

Brush  ( l()o  cords,  cut  bv  labor) '  187*  50 

Poles  (496.6  cords )....' '"  993*20 

Poles  (35  cords,  cut  by  labor)  ...'.I' "."/.'///. '/"//.!! 69*  50 

Stone  riprap  (4.890.31  cubic  yards) .\\\  8.249*60 

btone  spalls  (532.45  cubic  yards) 905  le 

i-inch  strand  (47,567  pounds) I"  1  878*88 

A-inch  strand  (22,815  pounds) '  ^761*99 

f -inch  strand  (15,860  pounds) 376*88 


Digitized  by  VjOOQ IC 


MISSISSIPPI   BIVEB   COMMISSION.  169 

Four  channel  mats,  containing  8,046.2  sqaaren — Continued. 

^inch  strand  ( 10, 737  pounds) $384. 37 

No.  12  wire  (17,340  pounds) 447.36 

Bronze  wire  (3,385  pounds) 592.37 

Wire  staples  (1,680  pounds) 46.89 

■  -inch  cable  clips  (7,334) 256.70 


j-inch  cable  clips  (734| 38.42 


til 

i-inch  cableclips  (975j \ \ 78.30 

Miscellaneous  material 155. 43 

Team  hire 43.75 

Labor 18,932.75 

Subsistence  services 408.66 

Subsistence  stores 1, 155. 19 


Total  cost,  at  $5,950  per  square $47,879.05 

Eleven  connecting  mats  containmg  1,067  squares: 

Brush  (1,278.2  cords) 1,404.09 

Poles  (37  cords) 74.00 

Stone  riprap  (1,210  cubic  yards) 2,057.00 

Stone  spalls  (60  cubic  yards) 102.00 

J-inch  strand  (6,922  pounds) 238.16 

A-inch  strand  (2,525  pounds) 84.49 

j-inch  strand  (408  pounds) 9.67 

No.  12  wire  (3,353  pounds) 86.60 

Bronze  wire  (54  pounds) 9.45 

Wire  staples  (510 pounds) 15.23 


A-inch  cable  clips  (1,283) 48.19 

|-inch  cable  clips  (65) 3.15 

l-incU  cable  clips  (11) .78 

Labor 3,779.81 

Subsistence  services 71. 87 

Subsistence  stores 140. 10 


Total  cost,  at  $7,614  per  square 8,124.58 

Clearing  bank,  8.35  acres: 

Labor 487.82 

Subsistence  services 1.06 

Subsistence  stores 3.29 


Total  cost,  at  $68.94  per  acre 492.17 

Hydraulic  grading,  2,558  linear  feet,  48,602  cubic  yards: 

Labor 1,004.00 

Subsistence  services 101. 94 

Subsistence  stores 272. 36 

Coal 746.75 

Oil  and  engineers'  supplies 26. 74 

Total  cost,  at  $0,841  per  linear  foot,  or  $0.0442  per  cubic  yard 2, 151. 7^ 

Paving  bank,  14,441  square  yards: 

Stone  riprap  (2,990  cubic  yards) 5,083.00 

Stone  spalls  (1,383  cubic  yards) 2,351.10 

Labor 3,471.83 

Subsistence  services 142. 54 

Subsistence  stores 236. 27 


Total  cost,  at  $0,781  i)er  square  yard 11,284.74 

Crib  dike  60  feet  long,  8  feet  maximum  height,  3,262  cubic 
feet* 

Brush  (46  cords) 49.50 

Stone  nprap  (40  cubic  yards) 68. 00 

No.  12  wire  (200  pounds) 6.30 

Labor 115.34 


Total  cost,  at  $0,073  per  cubic  foot 238.14 


Total  field  cost  of  new  work 70,170.47 
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REPAIRS  TO  LARGE  POCKET  CAVE  IN  1891  REVETMENT— LENGTH  OP  WORK,  MO  FEET. 

Channel  mat  840  by  116  feet,  containing  974.4  squares: 

Brush  (1,440.3  cords) $1,569.92 

Poles  (76.2  cords) 152.40 

Stone  riprap  (797  cubic  yards) 1, 354. 90 

i-inch  strand  (6,989  pounds) 314.50 

A-inch  strand  (2,783  pounds) 93.00 

1-inch  strand  (705  pounds) 16. 71 

i-inch  strand  (663  pounds) 23.74 

No.  12  wire  (2,972  pounds) 76.68 

Bronze  wire  (238  pounds) 41. 65 

Wirestaples  (200  pounds) 6.00 

A-inch  cable  clips  (686) 24.01 

i-inch  cable  clips  (160) 10.86 

|-inch  cable  clips  (29) 1. 74 

Team  hire 15.75 

Labor 2,319.16 

Subsistence  services 82. 05 

Subsistence  stores 238. 34 

Total  cost,  at  $6,508  per  square $6,341.41 

Five  connecting  mats,  containing  478.3  squares: 

Brush  (584.2  cords) 636.42 

Brush,  cut  by  day  labor  (55  cords) 67.04 

Poles  (32  cords) 64.00 

Stone  riprap  (452  cubic  yards) 768.40 

Hnch  strand 139.38 

A-inch  strand 38.26 

i-inch  strand 6. 40 

No.  12  wire 39.08 

Wirestaples 3.15 

A-inch  cable  clips 27. 18 

I-inch  cable  clips 2. 40 

Labor 1,915.85 

Subsistence  services 59. 16 

Subsistence  stores 120.67 

Total  cost,  at  $8,127  per  square 3,887.39 

Hydraulic  grading,  550  linear  feet,  10,450  cubic  yards: 

Labor 209,00 

Subsistence  services 24. 30 

Subsistence  stores 71.95 

Coal 149.87 

Oil  and  engineers'  supplies 5.50 

Total  cost,  at  $0,836  per  linear  foot,  $0,044  per  cubic  yard 460.12 

Hand  grading,  1,100  cubic  yards: 

Labor,  total  cost,  at  1^.2364  per  cubic  yard 280.08 

Paving  bank,  4,375  square  yards: 

Stone  riprap  (1,115  cubic  yards) 1,895.50 

Stone  spalls  (294  cubic  yards) 499.80 

Labor 1,379.84 

Subsistence  services 167. 79 

Subsistence  stores 392. 01 

Total  cost,  at  $0,990  per  square  yard 4,334.94 

Total  field  cost  of  repairs  to  1891  pocket 16,283.W 

MINOR  REPAIRS  TO  1891  REVETMENT. 

Two  connecting  mats,  containing  111  squares:  , 

Brush  (160.9  cords) $175.38 

Poles  (10  cords) 20.00 

Stone  riprap  (147  cubic  yards) 249.90 

i-inch  strand  (815  pounds) 36.67 
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Two  connecting  mate,  containing  111  squares — Continued. 

A-inch  strand  (206pound8) $6.88 

No.  12wire  (224  pounds) 5.86 

Wirestaples  (30  pounds) .90 

A-inch  cable  clips  (127) 6:97 

1-inch  cable  clips  (30) 1.88 

1-inch  cable  clips  (4) • .24 

Labor 350.17 

Subsistence  services 12. 39 

Subsistence  stores 36. 84 

Total  cost  at  $8,144  per  square $904.08 

Hand  grading,  1,100  cubic  yards: 

Labor,  total  cost  at$0.2364  per  cubic  yard 260.09 

Paving  bank,  1,800  square  yards: 

Stone  riprap  (440  cubic  yards) $748.00 

Stonespalls  (160 cubic  yards) 272.00 

Labor 59L36 

Total  cost  at  $0.8952  per  square  yard 1,611.36 

MISCELLANEOUS  REPAIRS. 

Removing  old  mat  works  near  low-water  line,  filling  holes  with  stone 
and  placing  additional  stone  on  old  revetment: 
Stone  spalls  (400  cubic  yards  used  from  bank)  labor  cost .        $503. 32 

Stoneriprap  (402  cubic  yards) 683.40 

Stonespalls  ( 172  cubic  yards) 292.40 

Labor 721.40 

2,200.52 

Total  field  cost  minor  repairs 4, 976. 05 

GENERAL  EXPENSES. 

Superintendence: 

Labor $1,216.83 

Subsistence  services 131. 63 

Subsistence  stores 197. 64 

1,546.10 

Care  of  plant: 

Ubor 1,197,74 

Subsistence  services 319. 56 

Subsistence  stores 438.  78 

Coal 160.00 

Oil  and  engineers'  supplies 22. 83 

2, 138. 91 

Repairs  to  plant: 

Ubor 300.00 

Subsistence  services 17. 35 

Subsistence  stores 47. 85 

365.20 

Towing: 

Labor 3,050.37 

Subsistence  services 324.  78 

Subsistence  stores 978. 61 

Coal 2,211.36 

Oil  and  engineers'  supplies 204. 68 

Miscellaneous  material 45. 00 

6, 814. 80 

Total  of  general  expenses 10, 865. 01 

Grand  total  cost  of  work 101,295.47 

The  general  expense  account  of  $10,865.01,  for  superintendence,  towing,  care  of  and 
repairs  to  plant,  is  about  10.73  per  cent  of  the  total  cost,  and  prorating  this  into  the 
various  costs  gives  the  total  cost. 
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Summarizing  the  cost  of  work  with  reference  to  its  locality  we  have: 

For  new  work $78,604.28 

Repairs  to  1891  pocket 17,118,01 

Minor  repairs 5. 573.  IS 

Total 101,295.47 

Summarizing  the  cost  of  work  with  reference  to  ita  kind  we  have: 

Cost  of  9,020.6  squares  channel  mats $60,740.27 

(Cost  per  square,  $6.72.) 
Cost  of  1,656.3  squares  connecting  and  pocket  mats 14, 465. 98 

(Cost  per  square,  $8.73. ) 
Cost  of  20,616  square  yards  of  paving,  including  clearing  hank,  hydraulic 
and  hand  grading,  etc 23,357.92 

(Cost  per  square  yard,  $1,133.) 
Cost  of  miscellaneous  work  and  repairs  not  classified 2, 731. 30 

Total 101,296.47 

The  cost  of  the  mattress  lost  had  been  included  in  the  above,  ss  it  was  completed 
and  almost  sunk  when  the  rupture  occurred.  The  cost  per  square  was  within  9  cents 
6i  the  average  cost,  and  the  stone  used  was  sufficient  for  sinking,  had  no  acddent 
occurred. 

The  total  cost  of  new  work  was $78,604.28 

Deduct  mattress  lost 11.359.42 

Leaves  for  cost  of  work  placed 67,244.86 

The  effective  length  of  the  channel  mats  is  2,466  feet,  and  length  of  bank  paved 
2,558  feet. 

The  revetment  extends  above  the  head  of  the  channel  mats  from  station  38-h08  to 
40-r60,  a  distance  of  252  feet,  where  389  squares  of  connecting  mats  were  placed. 

Practically  we  may  estimate  that  the  bank  protected  with  complete  revetment 
equals  the  length  of  the  paving,  or  2,558  feet,  and  this  will  give  a  cost  of  $26.29  per 
linear  foot. 

The  reconstruction  of  the  revetment  along  the  large  pocket  caves  of  the  1891  work 
cost  in  gross  $17,118.01  for  840  linear  feet,  or  a  cost  of  $20.38  per  linear  foot 

The  following  table  shows  the  quantities  of  material  used  per  unit  of  work: 


Brush cords.. 

Poles do — 

Stone cubic  yards. . 

Wire,  No.  12 pounds.. 

Wire,  bronze do 

Wire  strand,  Hnch do 

Wire  Rtrand.  t^-inch do 

Wire  strand,  j-inch do 

Wire  strand,  |-inch do 

Clips,  assorted number. . 


9.020.6  squares   ^'^^llgJiSr 
channel  mats  .    ^J!^^?f?"i? 

(per  square).  I     ^^^^^^J 


1.3810 

.0670 

.6895 

12520 

.4010 

6.0480 

2.8380 

1.8360 

1,2630 

1.0990 


1.256 

.048 

1.128 

3.132 

.083 

6.  aw 

2.340 

.410 

1.S77 


20,616  flquare 

yards  pAvin? 

(per  wuare 

vardi. 


0.310 


WOLF   RIVER. 


The  work  of  dredging  Wolf  River  was  begun  on  August  10,  when  the  dredge  boat 
Wolff  steamer  Abbot,  and  two  dump  scows  were  moved  to  the  mouth  of  the  "^'^'^^JP? 
cut  out  a  shoal  there.  The  stage  at  the  time  was  11.7  feet,  and  as  this  was  too  hm 
for  general  oix^rations  in  the  lower  part  of  the  river,  the  dredge  waft  moved  oQtne 
following  day  to  above  the  railroad  bridge,  where  it  was  employed  in  removing  sn^ 
4ind  in  dredging  between  the  railroad  bridge  and  the  county  bridge  until  September 
29.  During  this  time  the  river  was  at  a  fairly  high  stage,  varying  between  9.6  ana 
13.6  feet. 
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From  September  29  to  November  17  dredging  was  done  between  the  mouth  and  the 
Tailroad  incline.  On  the  latter  date  a  bad  ehoal  appeared  a  short  distance  below  the 
railroad  bridge,  or  nearly  abreast  of  the  Anderson-TuUy  mill  incline,  and  the  dredge 
waa  moyed  there  and  was  engaged  until  December  3  in  removing  it.  This  shoal  was 
formed  about  a  number  of  sunken  snags  and  saw  logs  matted  together,  which  had  no 
doubt  drifted  there  during  a  late  run  out.  From  December  3,  1903,  to  January  2, 
1904,  dredging  was  done  between  the  mouth  and  the  railroad  incUne,  the  stage  vary- 
ing between  5.6  and  1  foot,  which  was  the  lowest  water  of  the  season.  Navigation 
was  somewhat  interrupted  during  this  period  for  about  a  week  by  the  transfer  steamer 
Pierson  getting  lui^ound  and  partially  blocking  the  channel.  Very  little  dredging 
work  could  then  be  done,  and  the  dredge  was  employed  in  assisting  the  stumer  to 
float. 

From  January'  2  to  13  a  shoal  produced  by  recent  heavy  local  rains  was  removed 
from  the  vicinity  of  the  mouth  oi  Bayou  Gayoso,  and  from  January  14  to  20  a  shoal 
near  Cochrans  mill  was  cut  out.  On  the  latter  date  the  dipper  caught  asainst  the 
end  of  a  bottom  plank  of  the  dredge,  breaking  a  hole  which  almost  caused  uie  dredge 
to  sink  and  requiring  docking  for  repairs.  These  were  made  in  a  few  days,  but  aa 
the  river  was  rising,  further  operations  for  the  season  were  suspended  and  the  crew 
dischaived. 

The  following  shows  the  localities  dredged  and  quantities  removed: 

Cubic  yards. 

From  mouth  to  incline 26,980 

Prom  shoal  below  Bayou  Gayoso 3,840 

From  shoal  in  vicinity  of  Cochrans  mill 2, 160 

From  shoal  between  the  Anderson-TuUy  and  Hardwood  mills 4, 320 

From  railroad  bridge  to  county  bridge 15,040 

Total 52,340 

All  of  which  was  loaded  into  scows  and  towed  to  deep  water  in  the  Mississippi 
Kiver. 

The  following  obstructions  were  removed: 

Snags 93 

Saw  logs 31 

Stumps * 6 

Piles 13 

Pieces  of  old  barges  ( wrecked) 9 

Section  of  train  track 1 

In  all t...  153 

Of  these,  40  were  from  the  month  to  incline,  10  from  Cochrans  fnill  shoal,  20  from 
Anderson-Tully  mill  shoal,  and  83  above  railroad  bridge. 
The  field  cost  of  the  work  was  as  follows: 

For  operating  dredge: 

Labor $2,876.42 

Fuel 911.92 

Machinery,  repairs,  and  materials,  including  new  chain 473. 30 

Oils  and  engineer  supplies 105. 31 

Ice 12.05 


4. 379. 00 
For  operating  tender  boat: 

Labor ^ 1,840.33 

Fuel 503.12 

Machinery,  repairs,  and  material 24. 42 

Oils  and  engineer  supplies 30. 10 

Ice 12.05 


Total  field  cost 6,789.02 

IHfitributed  as  follows: 

Forremovingl53  8nag8,  at$5.23 $800.87 

Fordredging  62,340  cubic  yards,  at  $0.1144 5,988.15 

6,  789. 02 
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The  total  expenditaree  from  May  1,  1903,  to  March  31,  1904,  were  as  follows: 

For  operating  dredge  and  tender  as  above $6,789.(^2 

Repairs  to  floating  plant 565.^ 

Property  purchased. 62.65 


Total  cost 7,417.62 

On  the  basis  of  total  expenditures  the  cost  will  be  $5.72  per  snag  and  $0.1248  y^r 
cubic  yard  of  dredging. 

HELENA,  ARK. 

The  revetment  work  at  this  locality,  covering  4,900  linear  feet  of  the  bank,  is . 
described  in  the  Report  of  the  Mississii)pi  River  Commission  for  1903,  page  173.  So 
damage  was  done  to  the  completed  portions  by  the  flood  of  1903,  but  where  the  revet- 
ment extended  to  but  a  short  distance  above  the  low-water  line,  as  is  the  case  between 
the  dikes,  there  was  some  bank  loss.  This  was  a^;ravated,  where  the  water  fell  to 
a  low  stage  late  in  the  fall,  by  the  sloughing  of  the^anks. 

The  caving  was  confined  to  two  pockets,  situated  between  Dikes  Nos.  2  and  3,  wiUi  ^ 
Dike  No.  2}  forming  a  salient  between  the  pockets.    These  pockets  had  been  caving: 
slowly  for  several  years  past,  caused  principallv  by  sloughinj^  of  the  banks  when  the  i 
river  was  low,  and  an  attempt  had  been  made  to  check  this  in  1902  with  drains  to  ^ 
remove  the  seep  water.     These,  however,  were  unfinished  constructions  and  afforded 
but  little  relief.    The  pockets  finally  enlarg^ed  from  dike  to  dike,  being  each  abc>ni 
175  feet  long,  the  upper  one  cavins  to  within  70  feet  of  the  toe  of  the  levee  and  the 
lower  one  to  within  40  feet,  and  tlie  shore  edge  of  the  mattress,  originally  about  i 
feet  above  the  zero  stage,  had  settled  at  one  place  about  20  feet    The  situation  was 
rather  dangerous  on  account  of  its  nearness  to  the  levee  and  demanded  immediate 
repairs. 

The  bank  along  this  revetment  from  a  short  distance  below  Dike  No.  3  to  near  its 
lower  end  had  settled  during  past  low  waters.  This  showed  itself  in  a  crack  alonir 
about  the  26-foot  stage  line  of  the  Helena  gauge,  the  amoimt  of  drop  varying  from  a 
little  to  over  5  feet  at  the  crack,  and  apparently  nil  halfway  down  the  slope  to  low 
water.  Practically  no  disturbance  in  the  mattress  revetments  or  dikes  could  he 
observed. 

On  December  22,  when  the  river  had  fallen  to  the  3-foot  stage,  a  very  exteusiw 
settling  of  the  bank  occurred,  extending  from  just  above  Dike  No.  3  to  about  5(W 
feet  below  Dike  No.  4,  a  length  of  about  1,000  feet.  Both  dikes  and  the  shore  line 
near  them  were  apparently  undisturbed,  but  back  of  the  dikes  the  ground  had  settled 
along  a  crescent-shaped  area,  having  a  width  of  about  125  feet  l^hind  Dike  No.  4. 
Here  the  subsidence  is  the  greatest,  being  about  20  feet  near  the  toe  of  the  levee  aiul 
thence  decreasing  to  zero  at  the  head  of  the  dike. 

At  Reaves  mill  incline,  just  below  Dike  No.  3,  the  bank  was  undisturbed  from  the 
zero  line  to  about  70  feet  inland,  thence  for  120  feet  the  vertical  drop  was  about  8 
feet  average,  the  break  approaching  to  within  50  feet  of  the  levee  toe. 

The  settling  was  greatest  inshore  and  least  toward  the  river,  and  extended  to  the 
low-water  line  only  at  its  extremities,  and  at  one  place  just  above  Dike  No.  4  where 
there  was  no  revetment.  The  settling  near  the  low-water  line  was  in  all  places 
small,  and  where  the  bank  had  been  reveted,  as  at  the  lower  end,  the  mattress  work 
appeared  to  be  intact. 

This  settled  territory  covered  in  its  entirety  a  similar  settling  which  occurred  in 
October,  1889,  and  with  an  additional  extension  of  about  200  feet  upstream  back  ol 
Dike  No.  3. 

Besides  the  large  settling  just  described,  the  bank  below  it  further  settled  alonjr 
approximately  the  26  feet  contour  from  about  200  feet  above  Dike  No.  5 J  to  near  the 
end  of  the  revetment,  the  maximum  settling  being  from  2  to  4  feet  All  of  this  was 
along  revetted  bank,  the  revetment  of  which  was  uninjured. 

The  project  formulated  for  the  expenditure  of  the  small  fund  available  was  to  revet 
the  two  deep  jackets  between  Dikes  2  and  3  with  mattresses  from  the  bwak  to  owr- 
lap  the  channel  mats,  build  up  across  each  pocket  a  crib  dike  to  reduce  eddy  action, 
and  place  brush  drains  where  deemed  nei^essary  to  remove  seep  water  and  prevent 
further  sloughing. 

Also,  to  make  borings  along  the  top  of  the  bank  of  sufiicient  depth  to  determine 
the  character  and  thickness  of  the  stratifications  through  which  the  seep  water  flows, 
this  information  being  necessary  for  devising  any  plan  for  preventing  sloughing  <^r 
settling. 

Construction. — ^The  work  of  repairing  the  pocket  caves  was  begun  Januar)'  7  an«l 
completed  on  the  27th.    The  following  was  done: 
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•  CONNBCTINQ   MATS. 

Two  connecting  mats  were  placed  in  the  pocket  between  Dikes  2  and  2J,  and  2 
between  Dikes  2f  and  3.  These  mats  lapped  over  the  channel  mats  and  connected 
with  the  7  to  9  feet  contour  on  the  bank. 

Dikes  2}  and  3  were  repaired  with  a  small  piece  of  mat  work  on  each. 

The  dimensions  of  the  mats  placed  were  as  follows: 

Between  Dikes  2  and  2},  118  by  138  feet  and  47  by  89  feet 

Between  Dikes  2}  and  3,  102  by  96  feet  and  77  by  110  feet. 

On  Dike  2},  16  by  20  feet. 

On  Dike  3,  23  by  40  feet. 

The  total  squares  placed  was  399.6. 

CRIB   DIKES. 

Three  crib  dikes  were  built,  one  in  the  pocket  between  Dikes  2  and  2 J,  one  between 
Dikes  2i  and  3,  and  Dike  No.  3  was  extended  across  the  settled  bank  above  its  shore 
end. 
The  dimensions  and  volume  of  the  cribs  are  as  follows: 

Dike  between  Dikes  2  and  2^,  20  feet  long;  average  height,  3  feet;  volume,  540  cubic 
feet 

Dike  between  Dikes  2}  and  3,  110  feet  long;  average  height,  5  feet;  volume,  9, .'350 
I  cabic  feet. 

I     Dike  back  of  Dike  3, 105  feet  long;  average  height,  4  feet;  volume,  4,410  cubic  feet. 
Total  volume  of  crib  dikes,  14,300  cubic  feet 

DRAINS. 

i     Two  drain  ditches  were  built  between  Dikes  2  and  2},  each  20  feet  long,  3  feet  wide, 
I  and  3  feet  deep;  three  between  Dikes  2i  and  3,  aggregating  200  feet  in  length,  3  feet 
j  wide,  and  4  feet  deep,  and   one  30  feet  long,  4  feet  wide,  and  5  feet  deep  under  the 
extension  of  Crib  Dike  No.  3.    The  total  of  drains  was  3,360  cubic  feet 

BORINGS. 

These  were  begun  on  January  7  and  completed  February  26.  Fourteen  holes  were 
bored,  ranging  in  depth  from  50.5  to  121  feet,  and  aggregating  1,051.5  linear  feet 
I  Eleven  of  these  were  outside  the  levee,  close  to  and  some  on  the  settled  bank,  and  dis- 
I  tribated  along  a  distance  of  about  2,500  feet.  These  borings  were  made  inside  the 
I  leree  and  some  distance  back.  They  all  show  in  general  that  the  materials  above  the 
I  low- water  line  are  blue  muds  or  clays,  mixed  more  or  less  with  sand,  and  containing 
[  considerable  water.  Underlying  this  is  a  fine  blue  sand,  usually  somewhat  coarser 
i  near  the  bottom,  decidedly  water  bearing,  and  in  some  places  **  quick,"  and  that  this 
;  rests  upon  a  hard  brown  clay,  practically  impendous,  with  its  top  from  36  to  39  feet 
;  below  the  zero  stage  of  the  nver. 
I     One  hole  bored  through  this  brown  clay  showed  a  thickness  of  over  40  feet 

Soundings  show  that  the  bottom  of  the  sand  stratum  outcrops  in  the  river  from 
I  150  to  250  feet  from  the  zero  contour,  the  channel  mats  barely  covering  it  in  places, 
I  bence  any  retaining  work  designed  to  prevent  a  sloughing  of  this  material  would 
'  bave  to  be  placed  far  out  in  the  river. 

i     The  following  is  a  statement  showing  the  elements  of  work  and  cost: 
I  Connecting  mattresses  (399.6  squares): 

Labor,  including  subsistence $1, 185.  76 

Brush 537.15' 

1        Poles 36.00 

Stone 480.00 

'        Wire,  No.  12 33.02 

I        Wire  strand 171.41 

I        Staples 2.34 

I        Clips 9.38 

i        Miscellajieous  materials 21.40 

Property 6.50 

i  2, 482. 96 

I  Superintendence .' $148. 17 

I  C^re  of  plant 204.07 

i  Towmg 962.26 

I  1,314.50 

Total  cost,  at  $9.48  per  square 3,797.46 
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Crib  dikes  and  drains  (17,660  cubic  feet  =  654  cubic  yards) : 

Labor,  including  subsistence $513.20 

Brush  (210.6cords) 229.« 

Poles  (54.8  cords) 109.60 

Stone  (90  cubic  yards) 180.00 

Wire,  No.  12  (420  pounds) 10.71 

Wirestrand  (731  pounds) 24.56 

Clips  (20) 82 

Superintendence 63. 73 

Care  of  plant 87.77 

Towing 408.48 

Total  cost,  at  $2.49  per  cubic  yard 1,628.32 

Borings,  14  holes  from  50.5  to  121  feet  deep  (total  length  of  holes,  1,051.5 
linear  feet) : 

Labor,  including  subsistence  ., 785.42 

Material  and  repairs  to  tools 82.34 

Property 30.24 

Superintendence 58.64 

Care  of  plant 73.88 

Total  cost,  at  $0,975  per  linear  foot I,025.a2 

SUMMARY. 

Connecting  mats,  399.5  sguares,  at  $9.48 $3,797.48 

Crib  dikes  and  brush  drams,  654  cubic  yards,  at  $2. 46 1,628.32 

14  borings,  1,051.5  linear  feet,  at  $0.975.-. 1,025.52 

Total  field  cost 6,451.30 

Expended  for  surveys 645. 17 

Expended  in  main  office 92.77 

Total 7,189.24 

Although  the  revetment  has  settled  in  some  places,  it  appears  as  a  whole  to  be 
fairly  effective;  especially  is  this  the  case  along  the  fascine  mattresses,  where  no 
breaks  have  occurred  by  nigh-water  attacks. 

Between  the  dikes  the  revetment  was  never  completed  to  the  top  of  the  bank. 
This  should  be  done  as  soon  as  funds  can  be  obtained. 

Very  respectfully,  W.  M.  Reeb, 


Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


AssisiarU  Engineer. 


Appendix  2  C. 

REPORT  OF  MR.  A.  J.  NOLTY,    U.  S.  ASSISTANT  ENGINEER,    ON  PLANT  PARTY,  AT  MEMPHIS, 
TENN.,  DURING  SEASON  OP  1903-4. 

Memphis,  Tenn.,  May  i,  1904- 
Captain:  I  have  the  honor  to  submit  the  following  report  of  the  plant  party  at 
Memphis,  Tenn.,  for  the  season  of  1903-4. 

Steamer  Chisca. — ^This  vessel,  built  in  1897,  reauired  repairs  to  hull,  and  as  our 
floating  dock  was  not  large  enough  to  take  this  Doat  it  was  sent  to  the  Paducah 
Marine  Ways  Company,  to  be  taken  on  the  ways  there,  this  firm  being  the  lowest 
bidder,  at  |>3,901.26.  Repairs  to  machinery,  furnace,  decks,  and  cabin  and  painting, 
was  done  at  the  fleet.  This  steamer  is  now  in  good  condition  except  that  there  are 
a  few  cracked  plank  in  the  bottom,  caused  by  striking  the  reef  outaide  the  fleet  last 
winter.  This  damage  has  been  repaired  and  does  not  impair  the  seaworthiness  of 
the  boat. 

Steamer  Titan. — This  boat  was  built  in  1887  and  was  in  service  up  to  the  end  of 
1900.  During  the  period  of  service  it  was  twice  taken  on  our  dock  and  repaired, 
was  sunk  on  the  bar  above  river  Styx  and  repaired  there  and  then  sent  to  St.  Louis 
to  be  taken  on  the  ways  for  repairs.    After  returning  from  the  latter  place  the  boat 
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did  very  little  service,  and  early  in  1900  it  was  laid  up.  It  is  a  well-known  fact 
that  a  vessel  deteriorates  much  more  rapidlv  while  out  of  service  than  when  in,  and 
therefore  it  was  decided  to  either  have  the  boat  transferred  or  condemned  and  sold 
while  it  possessed  some  value,  or  repaired.  As  we  were  short  of  towboats,  the  latter 
<x>urae  was  finally  decided  upon  early  in  1903,  and  as  our  dock  had  by  this  time 
become  so  much  weakened  by  age  as  to  lack  the  proper  stiffness  to  straighten  a 
v^eel  the  size  of  the  Titans  it  was  decided  to  sena  it  up  to  the  Paducah  Marine 
Wave  with  the  Chisca  for  a  thorough  repair  to  hull,  all  repairs  to  machinery,  cabin, 
decks,  wheel,  etc.,  to  be  done  at  the  fleet.  The  THian  was  received  at  the  fleet 
September  18,  1903,  and  the  alterations  on  the  cabin  were  begun  the  following 
month.  These  consisted  in  shifting  the  district  officer's  observation  cabin,  state- 
rooms, closets,  etc.,  from  the  after  to  the  forward  end,  and  adding  an  extension  to 
ihe  observation  cabin  forward  of  everything.  The  quarters  and  dming  room  for  the 
boat's  officers  were  shifted  aft.  Other  additions  consisted  in  building  quarters  for 
the  deck  crew  and  for  the  firemen  in  the  after  end  of  the  engine  room,  and  providing 
for  carrying!  of  two  horses.  Engines  and  all  other  machinery  were  overhauled, 
boilers  repaired,  furnace  rebuilt,  new  wheel  built,  steam  heating  plant,  electric-lieht 
plant,  and  hot  and  cold  water  supply  installed,  and  the  whole  boat  thoroughly 
painted  inside  and  out.  The  boat  has  been  in  commission  since  the  beginning  of 
the  year  and  its  performance  is  very  satisfactor>'. 

Steamer  Graham. — A  new  cabin  was  put  on  this  boat  in  1902.  The  hull  was  rebuilt 
daring  the  past  year  and  the  boat  is  in  first-class  condition.  Other  work  done  on  the 
boat  consisted  in  repairs  to  furnace,  wheel,  painting  and  the  removal  of  an  unsafe 
donkey  boiler  and  the  placing  of  a  safe  one. 

Steamer  Abbot, — ^This  boat  received  minor  repairs  to  hull,  cabin,  and  machinery. 
It  will  require  some  additional  repairs  of  small  cost  this  year. 

Steamer  Itasca. — This  boat  had  two  new  sheets  put  in  boiler  and  has  received  minor 
repairs  to  cabin,  wheel  and  machinery.  Has  also  been  pointed.  Will  be  docked 
as  soon  as  practicable  for  inspection,  cleamng,  and  painting  of  hull.  Present 
condition  fair. 

Hjidraulic  grader  No.  g. — This  ooachine  dnring  the  past  year  has  received  the  usual 
overhauling  of  pumps,  boilers,  and  furnaces,  and  has  had  hull  and  deck  calked 
¥hile  afloat.  It  is  now  in  the  dock  undergoing  repairs  to  hull.  While  at  work  at 
Hopefield  Bend  last  winter  one  of  the  water  chambers  developed  a  large  crack. 
With  the  intention  of  repairing  this  chamber,  if  possible,  it  was  stripped,  when  it 
was  found  that  it  was  cracked  in  two  places  on  the  side  opposite  the  nrst-mentioned 
crack.     There  is  no  remedy  now  except  a  new  chamber. 

When  the  machine  comes  off  the  dock  and  the  new  chamber  is  put  up  it  will  again 
be  in  good  condition.  This  grader  was  built  in  1881  and  has  been  at  work  every 
seasqn,  except  five,  since. 

Hydraulic  grader  No.  93 IS. — ^The  above  number  is  that  of  the  barge  rebuilt  as  hull 
for  this  machine,  which  will  take  the  place  of  condemned  grader  No.  40,  and  the 
pumps  of  which  are  now  being  set  up  on  the  new  hull.  Two  of  the  three  boilers 
from  condemned  grader  No.  4  have  been  repaired  and  set  up.  One  end  of  this  hull 
will  be  fitted  up  for  pile  driving,  thus  eliminating  one  hull.  The  hull  is  completed, 
boilers  and  mam  pumps  set  up,  and  the  cabin  is  now  being  built,  leads  erected,  and 
balance  of  machinery  and  pipmg  put  up. 

PUe  drirer  No.  tf. —Owing  to  shortage  of  grading  plant  last  season,  a  duplex  Worth- 
Ington  pump  was  set  up  and  this  machme  then  used  for  grading  at  Plum  Point 
reach.  The  pump  furnished  one  1-inch  jet  under  175  pounds  pressure.  The 
machine  did  excellent  and  cheap  work,  but,  of  course,  progress  was  slow.  Condi- 
tion good. 

Pile  driver  No.  9. — ^This  machine  received  only  such  temporary  repairs  as  to  make 
it  serviceable  for  the  season's  work.  It  will  be  docked  this  season  for  rebuilding  of 
huU.  Present  condition  unseaworthy.  Both  Nos.  6  and  9  belong  to  the  works  above 
Cairo  and  were  loaned  to  this  work  three  years  ago. 

Machine  shop. — The  line  shafting  was  lined  up,  boxes  rebabbited,  hull  calked, 
and  deck  renaired.  It  is  intended  to  dock  the  boat  this  season  for  repairs  to  hull. 
Present  conaition  fair. 

Dredge  Wolf. — This  machine,  used  for  dredging  in  Wolf  River,  was  docked  for 
repairs  to  hull.  In  addition  the  outboard  half  of  the  boom  was  entirely  rebuilt,  this 
being  necessary  by  reason  of  the  timber  used  in  former  construction  having  warped 
badly.  New  foundations  were  put  under  the  shears,  two  new  side  spuds  and  spud 
guides  put  up,  new  and  heavier  iron  dipper  bails  made,  and  machinery  and  rigging 
overhauled.  The  dredge  was  docked  tne  second  time  during  the  year  for  the  pur- 
pose of  repairing  damage  done  to  the  bottom  by  the  dipper,  which,  after  wearing 
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away  the  4-inch  protection  sheathing  during  operations,  finally  loosened  the  ends  r>f 
several  of  the  bottom  planks.  As  no  allotment  for  dred^ng  Wolf  River  was  made 
for  this  season,  no  repairs  to  this  machine  will  be  made  this  year.  Present  conditioa 
fair. 

Dump  scows  (;?).— These  belong  to  the  Wolf  River  outfit  They  were  calked  all 
around  and  had  the  bins  resheathed.     Present  condition  good. 

Quarterboats  Nos.  11,  25,  S9. — Received  only  minor  repairs  to  hull  and  cabiik^. 
Pr^nt  condition  good. 

Quarterboats  No.  £7,  Amelm  and  Mississippi. — These  are  field  headquarters  and  office 
boats.  They  received  only  minor  repairs,  sufficient  to  enable  them  to  be  taken  into 
the  field.  All  these  are  in  bad  condition,  and  must  be  docked  for  rebuilding  of  hali» 
before  being  again  taken  out. 

QuarterbwU  No.  12. — In  bad  condition,  and  must  receive  extensive  repairs  befon* 
again  fit  to  be  taken  out. 

Storeboats  Nos.  8  and  26. — The  former  received  some  necessary  repairs,  such  «.« 
calking,  repairing  guards,  and  putting  up  new  fenders  and  timber  heads.  Both  are 
in  bad  condition  and  must  be  docked  this  season. 

Floating  dock.—ThSs  was  calked,  had  new  dunnage  put  in  and  14  new  12  by  12 
inch  by  36  feet  sills  laid  down.  Present  condition  good  except  that  it  needs  a  new 
top  chord. 

Mooring  baraes. — Nos.  1  and  2  were  entirely  rebuilt.  Model  barges  Nos.  9406  and 
9409  were  docked  and  changed  into  square-ended  mooring  baiges.  These  4  baifn^ 
are  now  in  good  condition. 

Mattress  wvrges. — Nos.  5  and  6  were  rebuilt  the  previous  year  and  were  simply 
calked  during  the  period.  Square  barges  Nos.  9308  and  9312  were  changed  into  mat 
barges,  all  old  ones  being  beyond  repair.  With  the  4  mooring  barges  and  4  mat 
baizes  we  now  have,  once  more,  a  first-class  duplicate  mat  plant.  In  order  to  ^^t 
an  improvement  in  the  old  method  of  hauling  taut  the  sewing  strand  when  oonstmct- 
ing  mat,  a  small  portable  winch  was  designed,  and  after  this  was  thoroughly  tested 
76  of  them  were  built  here  at  a  cost  of  $15  each.  These  winches  not  only  do  the 
work  much  better  and  more  cheaply,  but  also  eliminate  the  necessity  for  frequent 
changing  the  hauling  gangs  to  other  work,  as  by  the  old  method  of  hauling  with  tackle 
blocks,  the  hands  of  the  men  become  very  sore.  These  machines,  the  co^  of  which 
has  been  chaiged  to  the  two  mat  barges  rebuilt  the  past  season,  have  been  more  than 
paid  for  during  the  past  season  by  cheapening  this  class  of  work. 

BargeSf  fasciiie  U)- — Two  of  the  old  1889  framed  barges  were  fitted  up  for  use  a'* 
fascine  barves  ana  were  docked  to  have  hulls  patched  and  calked.  The  two  old  ootrs 
received  only  slight  repairs. 

Barges,  model. — As  previously  stated  under  **  Mooring  baiges,''  two  of  these  were 
changed  into  sauare-ended  mooring  barges.  As  the  cost  of  rebuilding  this  type  of 
barge  was  found  to  be  equivalent  to  the  price  ori^nally  paid  for  them,  no  more  were 
rebuilt  Three  of  these  received  repairs  sufficient  to  enable  them  to  be  used  for 
light  loads.  Two  were  rebuilt  the  previous  year,  which  leaves  six  of  that  claw 
unrepaired.  It  is  recommended  that  two,  entirely  unserviceable,  be  condemned  and 
dropped  and  that  the  other  four  be  retained  a  year  or  two  longer,  as  they  can  be 
used  about  the  fleet. 

Barges,  square  (189S). — Five  of  these  were  rebuilt  during  the  season,  but  one  of 
them  still  lacks  the  new  deck.  The  two  changed  into  mat  barf^and  the  one  rebuilt 
for  greater  hull  are  not  included  in  the  above.  There  remain  ten  of  this  dass  of 
bai^i^  unrepaired,  and  it  is  the  intention  to  repair  at  least  eight  of  these  this  seawn 
besides  docking  and  repairing  the  four  rebuilt  in  1899.  The  new  work  when  rebuild- 
ing these  barges  amounts  to  from  80  to  90  per  cent  of  the  original  cost,  and  the  bargt« 
are  practically  as  good  as  new.  The  average  original  cost  oi  these  barges  was  $3,018, 
white  the  cost  of  rebuilding  may  be  taken  at  $2,500. 

JPfate.— One  60  feet  long,  16  feet  wide,  and  4  feet  deep  was  built  All  timber  uaed 
in  construction  was  first  treated  to  a  coating  of  spirittine  wood  preservative,  a  second 
coating  being  applied  the  same  as  paint  when  the  boat  was  completed. 

Models. — The  moclels  made  for  tne  Paris  Exposition  and  subsequently  exhibited  at 
Buffalo,  N.  Y.,  were  repaired  and  repainted  or  revarnished.  The  model  of  hydraulic 
grader  was  en  tirel  y  reconstrti cted .  The  mat-plant  model  was  changed  so  as  to  exhibit 
improvements  added  since  the  original  was  made. 

A  detailed  statement  of  expenditures  on  account  of  care  of  and  repairs  to  plant 
accompanies  this  report. 

Respectfully  submitted.  Aug.  J.  Nolty, 

Assistant  Engineer.       \ 

Capt.  E.  W.  Van  C.  Lucas,  ' 

Corps  of  Engineers.  \ 
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Statement  of  expenditures  on  accovnl  of  care  of  and  repairs  to  plant  for  the  season  1903-4. 

Care  of  plant 112,112.74 

Saperintendence 1,25a  00 

Steamer  Chisca 5,^1. 10 

Steamer  Tilan 17,834.53 

Steamer  Graham 4,310.97 

Steamer  7ta«co 362.67 

Steamer  Abbot 289.54 

BaiigeNo.  209....: 540.50 

Barge  No.  229 515.99 

Barge  No.  9301 2,606.55 

Barge  No.  9303 102,00 

BaiieNo.9304 989.73 

Barge  No.  9305 75.00 

BaigeNo.9306 65.00 

Ban?eNo.9310 986.75 

BaigeNo.9311 110.00 

Barge  No.  9315 2,515.81 

BaigeNo.9318 828.85 

BaigeNo.9321 78.50 

BaigeNo.9322 107.50 

BaigeNo.9324 69.40 

Barge  No.  9325 2,594.89 

Barge  No.  9326 82.00 

Barge  No.  9328 2,621.50 

Barge  No.  9329 113.25 

Barge,  mattreae  No.  5 38.00 

Baige,  mattresB  No.  6 38.00 

Barge,  mattress  No.  9308 3,194.75 

Baige,  mattress  No.  9312 3,204.33 

Barge,  model  No.  9401 38.50 

Baige,  model  No.  9403 49.00 

Barge,  model  No.  9404 31.75 

Baige,  model  (mooring)  No.  9406 2,669.80 

Baige,  model  No.  9407 82.00 

Baige,  model  No.  9408 73.75 

Baige,  model  (mooring)  No.  9409 2,565.90 

Baige,  model  No.  9410 41.25 

Qoarterboat  No.  8 196.25 

Quarterboat  No.  11 130.00 

Qoarterboat  No.  25 133.30 

Quarterboat  No.  27 200.00 

Quarterboat  No.  29 17.00 

Quarterboat  No.  206 296.01 

Quarterboat  No.  221 228.66 

Qoarterboat  Amelia 33. 50 

Mooring  barge  No.  1 1,794.60 

Mooring  barge  No.  2 1,803.59 

Pile  driver  No.  6 105.60 

Pile  driver  No.  9 180.00 

Flat,  60-foot 650.00 

Grader  No.  2 611.08 

Grader  No.  9313 3,823.89 

Machine  boat 671.47 

Floating  dock 774.22 

Miscellaneous 2,029.  M> 

Dump  scows 274. 50 

Dredge  Tfo/f 890.51 

Purchase  of  tools,  appliances,  and  mess  outfit 2, 083. 33 

Tools  and  appliances,  repairs  to 2, 032. 93 

Total 87,801.43 
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Appendix  2  D. 

REPORT  OF  MR.  ARTHUR  HIDKR,  ASSISTANT  ENGINEER,  ON  SURVEYS,  CONSTRUCTION  WORK, 
CARE  AND  REPAIRS  TO  PLANT,  STONE,  ETC.,  IN  THIRD  DISTRICT,  FOR  THE  SEASOX  OF 
1903-4. 

Greenville,  Miss.,  May  1, 1904^ 
Captain:  I  have  the  honor  to  submit  the  following  report  on  surveys,  constraction 
work,  care  of  and  repairs  to  plant,  quarrving  and  towing  stone,  in  Third  District* 
from  May  1,  1903,  to  May  1,  1904: 

SURVEYS. 

A  survey  party  was  oi^anized  under  the  direction  of  Mr.  Luther  Y.  Kerr,  junioT 
engineer.  The  following  extracts  from  Mr.  Kerr's  report  give  condition  of  the  revet- 
ments as  shown  by  this  survey: 

"The  survey  party  began  work  August  25  and  was  disbanded  November  18,  during 
which  time  the  regular  low-water  surveys  were  made  at  the  following  points:  Revet- 
ment sur\'eys  at  Lake  Bolivar  Front,  Ash  brook  Neck,  Greenville  Harbor,  Lake  Provi- 
dence, and  Delta  Point;  shore  line  surveys  on  the  upper  side  of  Caulks  Neck  and 
Carters  Neck,  and  the  survey  of  a  part  of  Lake  Providence  Beach,  to  show  the  effect 
of  the  dredge  work. 

'*  In  addition  to  the  above,  hydrographic  surveys  were  made  in  the  vicinity  of  tbe 
La  Grange  and  Hollybrook  crevassee,  extending  over  about  31  miles  of  river  at  each 
point.  These  are  the  "first  of  a  series  of  surveys  to  be  made  to  study  the  effect  on  the 
channel  due  to  the  closing  of  crevasses. 

CONDITION   OF   REVETMENTS. 

"  Lake  Bolivar  revetment  {417  L.), — ^There  is  no  change  on  sections  6  -f  05  to  13 -j- 60. 
On  section  14-1-55  there  is  a  slight  scour  on  the  outer  end,  which  increases  in  depth 
down  the  river  through  the  remaining  sections;  this  scour,  however,  is  well  out 
beyond  the  mattress,  except  from  range  25-f  60  to  range  6-4-28.  No  change  in  bank 
line. 

^^Ashbrook  Neck  revetment  {44^  L,), — Beginning  at  the  upper  end,  there  has  been  a 
slight  scour  at  the  outer  edge  of  the  mattress  from  ranges  150  to  139.  No  change 
from  ranges  138  to  112.  Ranges  110,  108,  and  105  show  considerable  scour  on  tfie 
shore  edges  of  the  sections.  A  very  heavy  scour  has  occurred  on  the  outer  end  of 
sections  from  ranges  4  to  29,  the  lower  end  of  the  work.  The  bar  line  has  moved 
shoreward  from  range  151  to  range  8.  On  range  151  the  change  amounts  to  about  200 
feet,  and  increases  to  600  feet  on  range  114,  decreasing  from  that  point  to  zero  at 
range  8.  It  maintains  about  the  position  of  that  of  last  year  from  ranges  8  to  14  and 
then  moves  shoreward  again  at  the  lower  end  of  the  work,  amounting  to  300  feet  on 
range  28.  The  maximum  amount  of  caving,  both  above  and  below  the  work,  has 
been  about  130  feet. 

^'Greenville Harbor  (478  L.). — ^The  sections  show  very  heavy  scour  on  ranges  102, 
103,  and  104,  which  resulted  in  a  small  break  in  the  upper  slope  at  that  point.  From 
ranges  105  to  118  there  is  no  change.  From  ranges  109  to  136  considerable  scour 
occurred  through  the  sections,  causing  a  slough  in  the  upper  slope  from  ranges  119  to 
125.  From  range  137  to  range  0,  and  from  range  0  to  27,  there  has  l^een  no  mate- 
rial change.  From  ranges  28  to  43  more  or  less  scour  has  occurred,  the  greatest  beiw: 
on  ranges  32,  33,  and  34,  where  it  amounts  to  35,  25,  and  15  feet,  respectively.  A 
slough  may  be  expected  at  this  point.  No  change  from  ranges  44  to  55.  From  range 
55  to  66  a  Very  heavy  scour  occurred,  causing  a  break  in  the  upper  slope  from  range 
57  to  60.  No  change  from  ranges  67  to  74.  Range  75  shows  consiaerable  Bconr, 
which  develops  into  a  very  heavy  scour  on  range  76,  amounting  to  35  feet  on  the 
inner  half  of  the  section.  The  bar  line  has  moved  back  400  feet  on  the  upper  end 
and  500  feet  at  the  lower  end,  while  from  range  125  to  range  56  it  has  moved  about  100 
feet  V)ack  from  last  year's  position. 

"  Ixike  Providence  revetment  (517  L.). — The  sections  over  the  work  show  some  radical 
changes.  The  Longwood  bar  has  moved  down  in  front  of  the  Louisiana  shore  to 
range  120,  and  the  sections  from  120  to  140,  the  upper  end,  are  filling  rapidly.  This 
fill  extends  down  a.s  far  as  range  100. 

**  From  ranges  96  to  32  the  bar  haa  moved  shoreward  from  300  to  600  feet,  and  is 
causing  a  very  strong  attack  on  the  revetment  from  ranges  84  to  14,  the  lower  end  of 
the  work.  Two  sloughs  occurred  in  this  stretch,  one  between  ranges  78  and  83-f  50? 
extending  back  beyond  the  top  of  the  main  bank,  and  the  other,  a  small  one,  occurred 
at  range  30,  and  extending  up  the  slope  to  a  point  about  20  feet  above  the  zero  of  the 
Lake  Providence  gauge/* 
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^' Delta  Paitit  (698  R.). — The  sections  over  the  work  show  a  general  scour  over  the 
entire  i-each.  There  ia  now  a  strong  impact  against  the  point  from  ranges  1  to  5 
west." 

The  ex|)en(litures  of  the  survey  party  were  as  follows: 

Payroll $3,327.84 

Subsistence 713.29 

Material J 586.74 

Total 4,627.87 

CONDITION   OP  NECKS. 

Caulks  ^eck  (410-4£S). — ^The  survey  of  1903,  compared  with  that  of  last  ^ear,  shows 
that  at  the  narrowest  part  of  the  neck  the  maximum  distance  that  the  main  bank  on 
the  upper  side  has  receded,  due  to  caving,  is  100  feet. 

The  maximum  caving  which  had  taken  place  from  1889  to  1902  was  750  feet,  an 
average  oi  about  60  feet  yearly.  Three  thousand  feet  below  the  narrowest  part  of 
the  neck  the  maximum  caving  during  this  period  was  1,200  feet.  The  greatest 
activity  in  caving  is  now  about  half  a  mile  below  the  narrowest  part.  The  shortest 
distance  between  the  main  bank  lines  on  each  side  of  the  neck  is  3,800  feet. 

Ashbrook  Neck  (446-466), — Due  to  the  fact  that  the  upper  side  of  this  neck  is  revet- 
ted and  the  revetment  is  in  good  condition,  and  also  because  there  exists  a  heavy 
growth  of  timber  at  its  narrowest  part,  this  neck  is  practically  safe  from  danger  of 
cutoff  as  long  as  these  conditions  continue,  although  the  distance  at  the  narrowest 
part  between  oank  lines  on  the  opposite  side  is  now  only  about  2,000  feet. 

Carters  Neck  (461-474)' — ^Along  the  upper  side  of  this  neck  the  average  yearly 
bank  recession  trom  1889  to  1902  was  203  feet,  and  the  maximum  caving  at  the  nar- 
rowest part  last  year  was  300  feet.  For  a  mile  or  more  above  and  below  the  narrow- 
est part  the  shore  lines  of  1889  and  1903  are  nearly  parallel,  showing  that  there  is  no 
particular  tendency  to  excessive  caving  at  the  narrowest  part.  The  distance  between 
the  main  bank  lines  on  each  side  of  the  neck  is  now  3,250  feet. 

From  present  indications  there  seems  to  be  little  likelihood  of  a  cut-off,  either  at 
this  neck  or  at  those  above,  for  several  years. 

Leland  Neck  ('^7(>-^^).— -Opposite  the  washout  made  during  the  high  water  of  last 
year,  the  distance  between  the  bank  lines  is  about  3,500  feet.  This  point  may  be 
considered  as  the  narrowest  part  of  the  neck,  as  above  this,  on  the  underside,  a  sand 
bar  covered  with  a  heavy  crowth  of  willows  makes  out  into  the  river. 

The  recession  of  the  bank  on  the  upper  side  of  the  neck,  due  to  caving  since  1882, 
has  been  2,400  feet,  a  yearly  average  of  200  feet.  Last  year  the  bank  caved  from  250 
to  300  feet  at  the  narrowest  part. 

It  is  not  believed  that  the  effect  of  the  dike  constructed  out  on  the  point  last  year 
to  prevent  a  cut-off  will  have  any  tendency  to  reduce  the  rate  of  caving  on  the  upper 
ade,  except  possibly  during  the  time  of  high  water.  In  order  to  accomplish  the 
object  for  which  the  dike  was  constructed,  it  is  recommended  that  it  be  extended  a 
considerable  distance  out  on  the  point  beyond  its  present  terminus,  and,  for  safety, 
that  the  present  section  be  increased  to  8  feet  crown,  slopes  one  on  three.  The 
extension  of  the  dike  will  prevent  washouts  occurring  where  the  distance  across  the 
neck  is  such  as  to  render  tnem  dangerous. 

As  this  dike,  for  a  lone  stretch,  is  onlv  from  1,300  to  1,600  feet  from  the  river  on 
the  upper  side,  it  is  evident  that  should  the  present  rate  of  caving  continue,  the 
upper  Dank  must  soon  be  revetted.  Very  considerable  risk  will  be  taken  if  this 
work  is  delayed  longer  than  another  year. 

As  the  bank  on  the  upper  side  of  Ashbrook  Neck  is  revetted,  and  the  distance 
across  the  necks  at  Caulks  Point  and  Carters  Point  is  sufficient  to  allow  the  present 
rate  of  caving  to  continue  several  more  years  before  it  becomes  absolutely  necessary 
to  build  revetment  or  dikes  out  on  these  points  to  prevent  a  cut-off,  these  necks  may 
be  considered  comparatively  safe  unless  some  radical  changes  occur  in  the  regimen 
of  the  river  immediately  above  or  below  them.  The  great^t  dan^r  of  a -cut-off  on 
either  of  the  necks  is  at  Leland.  A  cut-off  might  occur  during  a  high  water  by  the 
beaching  of  the  dike  built  last  year,  or  its  destruction  by  encroachment  of  the  caving 
on  the  upper  side:  for  these  reasons  the  above  recommendations  were  made  for  the 
strengthening  and' extension  of  the  present  dike. 

CHANGES  AT  LAKE  PROVIDENCE. 

For  several  years  past,  until  1902,  great  difficulty  had  been  experienced  in  hold- 
ing the  upper  end  oi  the  Lake  Providence  revetment,  due  to  the  main  current  of 
the  river  crossing  from  the  opposite  side  and  directly  attacking  this  point,  tliis 
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action  of  the  river  being  due  to  tlie  configuration  of  the  channel  above.  To  ooanter- 
act  this  it  became  necessary  every  year  to  do  a  large  amount  of  reinforcing  work  to 
hold  this  part  of  the  revetment  intact  and  prevent  flanking.  As  the  bank  was  rapidly 
cavinff  above  and  there  was  an  important  levee  line  whicli  was  within  400  feet  of  the 
river  bank,  and  which  protected  the  town  of  Lake  Providence,  the  levee  would  haro 
been  jeopardized  unless  the  caving  could  be  checked. 

To  relieve  the  situation,  in  the  latter  part  of  1901,  a  channel  was  dredged  acrofls 
and  around  the  point  of  the  sand  bar  on  the  opposite  side.  This  sand  bar  had  for 
eeveral  years  been  building  up  and  extending  toward  the  Louisiana  shore  and  nar- 
rowing the  channel  width,  w^hich  was  accompanied  by  a  corresponding  deepening 
of  the  river  bed  along  the  front  of  the  revetted  bank. 

A  channel  about  half  a  mile  long  and  10  feet  deep  was  excavated  between  ranges 
13}  and  15  during  a  very  low  stage  of  water.  After  the  first  rise  of  any  momenC  * 
decided  improvement  was  indicated,  shown  by  the  cutting  away  of  the  fiaoe  of  the 
sand  bar  where  the  dredging  was  done.  This  has  been  followed  by  a  shoaling  of  the 
river  in  front  of  the  revetment  at  the  upper  end,  due  to  the  change  of  the  abrupt 
crossing  that  formerly  existed.  These  changes  continued  during  1902  and  1903,  aod 
have  resulted  in  the  formation  of  a  middle  bar,  and  the  extension  of  the  shore  bar 
on  the  right  bank  until  the  upper  part  of  the  revetment  is  masked  from  any  direct 
attack  from  the  river  and  may  be  considered  secure  for  several  years  to  come. 

Below  range  17  (station  84,  revetment  surveys),  to  the  lower  end  of  the  reretment, 
the  effect  of  the  middle  bar  dividing  the  river  mto  two  channels  will  be  to  throw 
an  additional  strain  on  the  lower  end  of  the  revetment  for  the  next  two  or  three 
years,  as  indicated  by  the  revetment  surveys  of  the  past  season. 

With  the  extension  of  the  shore  bar  above  and  the  moving  of  the  middle  bardown- 
stream,  which  changes  are  in  all  probability  now  in  progress,  the  entire  upper  half 
of  the  revetment  from  ranges  72  to  140  may  be  considered  secure.  Below  ranee  72 
to  the  lower  end  it  is  altogether  probable  that  considerable  repairs  will  be  needed  the 
present  season,  as  this  part  of  the  revetment  will  now  have  to  withstand  tbe  greatest 
strain. 

The  effect  of  the  dredging  in  inducinj^the  changes  in  channel  that  have  taken  place 
in  this  locality  is  somewhat  problematical,  as  the  extension  of  the  shore  bar  bBlow 
Longwood  has  contributed  very  materially  in  effecting  these  changes.  However,  it 
is  believed  that  the  indications  are  that  the  result  of  dredging  across  points  similar 
to  that  referred  to  above  will  be  beneficial  in  many  instances  in  divertii^  the  caving 
from  threatened  points,  and  would  be  justified  where  important  levees  are  to  be 
protected. 

REPAIRS  TO   REVETMENTS. 

The  original  p^ject  at  the  begiiming  of  the  season  was  for  the  construction  of  4,000 
linear  feet  ot  standard  revetment  in  the  way  of  repairs,  with  minor  repairs  to  the 
upper  bank  slope  where  necessary,  distributed  as  follows: 

Lake  Bolivar  front  ( minor  repairs) .  I^«*'  ^«**- 

AshbrookNeck 2,000 

Greenville  Harbor 1,000 

Lake  Providence 1,000 

Delta  Point  i  minor  repwrs) . 

Total 4,000 

Lake  Bolivar  revetment  {417  L.). — No  repairs  to  the  subaqueous  work  were  deemed 
necessary.  The  only  work  done  was  regrading  and  repaving  parts  of  the  upper  slope 
where  broken. 

Ashbrook  Neck  [446  L. ). — ^The  revetment  along  this  entire  front  was  found  to  be  in 
fairly  good  condition,  considering  the  ordeal  it  has  undergone  on  account  of  the 
rapidity  of  the  current  and  the  large  volume  of  water  flowing  across  the  neck  at  its 
narrowest  part  during  the  last  high  water. 

The  principal  changes  noted  were  a  steepening  of  the  upper  bank  slope  from  Tsn^ 
107  to  1 10  and  a  very  considerable  scour  from  ranges  4  to  26,  a  distance  of  about  2,200 
feet  at  the  lower  end  of  the  revetment,  showing  the  necessity  of  reenfordng  this  ptft 
of  the  revetment  with  mats. 

The  first  reenforcing  mat,  1,000  feet  long,  was  constructed  betweon  raMe  83  and 
range  5.  On  account  of  the  old  mats  being  in  good  condition  from  range  5  to  rang® 
15  no  work  was  done  on  this  section. 
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The  second  reenforcing  map  was  b^un  at  range  14-^50  and  constructed  as  far  as 
ranse  22,  a  length  of  830  feet,  overlapping  the  reenforcing  mat  at  the  latter  point. 

The  length  of  bank  which  has  not  been  reenforced  by  fascine  mats  is  1,150  feet, 
from  range  93  to  range  104,  and  900  feet  between  range  5  and  range  14.  This  por- 
tion of  the  revetment  was  apparently  in  good  condition,  with  no  signs  of  settlement 
of  the  upper  bank. 

Two  small  sloughs  in  the  upper  bank  occurred  in  December,  1903 — one  between 
range  9  and  range  10,  and  the  other  between  range  11  and  range  12,  less  than  100 
feet  each,  apparently  due  to  the  weight  of  deposit  (15  feet  or  more  in  depth), 
pushing  out  the  lower  slope.  The  material  is  very  unstable  and  impregnated  with 
seep  w^ater  from  an  old  cypress  brake  in  the  rear.  Ab  the  mat  in  front  was  in  good 
condition,  these  defects  were  remedied  by  covering  the  broken  sections  witti  a  light 
layer  of  brush,  the  latter  held  in  place  by  a  light  layer  of  stone. 

Along  this  revetment  the  zero  line  of  the  sand  bar  at  range  151  has  move<l  over 
toward  the  revetment  about  200  feet;  at  range  115,  700  feet;  at  range  8,  200  feet,  and 
at  range  10,  coincides  with  the  zero  line  of  mst  year.  At  the  extreme  lower  end  of 
the  revetment  the  zero  line  has  moved  in  toward  the  shore  200  feet. 

Greenville  Harbor  (478  L. ). — After  the  high  water  the  Greenville  revetment  showed 
three  breaks  in  the  upper  iknk  between  ranges  103  and  105,  ranges  118  and  126,  and 
ranges  57  and  60.  The  break  between  ranges  103  and  105  was  merely  a  cutting  away 
of  the  upper  bank,  due  to  eddy  action  and  to  the  rapid  current  flowing  around  the 
point  Tne  break  between  ranges  57  and  60  was  caused  by  scour.  These  two 
Dreaks  were  rex>aired  by  r^rading  and  repaving  and  the  sinking  of  one  pocket  mat 
at  each  place.  The  break  be'tween  ranges  118  and  126  occurr^  just  above  where 
the  reenforcing  mat  built  last  season  terminated;  in  other  words,  in  a  gap  of  600  feet 
between  the  fascine  mats.  It  was  intended  to  construct  a  mat  last  season  to  cover 
this  gap,  but  the  lateness  of  the  season  and  the  urgency  of  the  work  required  at 
Lake  Providence  necessitated  the  removal  of  the  party  to  the  latter  place,  leaving 
this  space  unprotected.  This  break  has  been  repaired  bv  pocket  mats  and  a  channel 
mat  250  feet  widn  connecting  the  two  fascine  mats,  ana  restoring  the  upper  bank 
revetment. 

Lake  Providence  revetment  (617  R. ). — A  considerable  fill  took  place  over  all  the  sec- 
tirjna  during  the  year,  from  the  upper  end  of  the  revetment  (range  140),  downstream 
to  range  100.  Between  ranges  100  and  83  little  change  bad  occurred.  From  ranges 
83  to  72  scour  had  taken  jplace,  indicating  that  the  mat,  one  of  earlier  construction, 
had  been  greatly  injured  if  not  destroyed. 

The  reenforcement  of  channel  mats  last  season  extended  down  to  range  82.  Below 
this  to  range  78  a  deep  pocket  about  250  feet  deep  was  scoured  out.  Along  tiie  upper 
bank  in  front  of  this  nolo  the  bank  has  been  regraded  and  the  space  l^tween  the 
new  bank  line  and  the  edge  of  the  old  mats  filled  in  with  pocket  mats.  A  channel 
mat  250  feet  wide  and  800  feet  long  was  constructed  to  cover  this  break  in  the 
revetment. 

Below  this,  range  72  to  range  22,  a  considerable  scour  and  settlement  of  the  revet- 
ment had  occurred  at  different  points.  This  is  greatest  between  ranges  38  and  28,  a 
length  of  about  1,000  feet.  A  reenforcing  mat  was  constructed  over  this  space.  It 
vas  anticipated  at  the  time  this  mat  was  built  that  an  extension  of  same  would  be 
required,  as  the  change  in  the  river  channel  above,  due  to  the  formation  of  a  middle 
bar,  will  subject  this  part  of  the  revetment  to  a  very  great  strain  during  the  coming 
high  water. 

The  season's  repairs  were  finished  December  12, 1903.  On  March  13  a  cave  in  the 
upper  bank  occurred  below  range  28.  This  break  at  the  time  was  about  700  feet  in 
length  and  will  in  all  probability  increase  after  the  river  rececles  within  its  banks.  It 
will  be  necessary  to  repair  this  work  during  the  coming  working  season  by  the  con- 
traction of  one  or  more  channel  mats. 

As  the  banks  are  now  under  water  it  is  impossible  to  state  the  exact  amount  of 
damage  done. 

peSa  Point  (698  K). — From  range  0  east  to  range  6  and  from  range  0  west  to  range 
6  in  front  of  the  present  revetment  but  little  scour  has  taken  place.  The  condi- 
tion of  the  work  is  good.  Above  this,  as  far  as  range  46,  considerable  caving  has 
taken  place.  The  shore  line  is  very  irregular  along  this  stretch,  having  caved  out  in 
pockets.  Below  the  portion  of  the  point  which  is  revetted  no  change  of  importance 
oas  occurred.    No  repairs  were  made  to  this  revetment. 

So  far  as  known  tne  different  revetments  are  in  fair  condition,  except  the  one 
break  in  the  lower  part  of  the  Lake  Providence  revetment  above  referred  to. 

The  amount  and  cost  of  these  repairs  are  given  in  detail  in  the  report  of  Mr.  Geo. 
C.  Thomas,  superintendent,  who  had  direct  charge  of  this  work,  as  follows: 


Digitized  by  VjOOQ IC 


Mat  No.  1  (range  83+50  to  range  4-h50),  1,000  by  260  feet 2,50D 

2(r  -^  —     —^   ' 


184   BEFOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

REPOBT  OF  MB.  GEO.  C.  THOMAS,    SUPERINTENDENT,    ON   REVETMENT   WORK  IN  THIRD 
DIBTBICT  DURING   SEASON  OF   1903-4. 

Greenville,  Miss.,  May  10, 1904, 
Sir:  The  following  report  of  construction  party  in  third  district  is  reepectfoUy 
submitted. 

lake  bolivar  front. 

The  work  consisted  in  regrading  and  repaving  numerous  small  breaks  in  the  upper 
bank,  caused  by  wave  wash  or  the  passage  of  surface  water  over  the  slope.  A  emalJ 
outfit  was  organized  especially  for  this  work  and  began  operations  on  December  23. 

One  hundred  and  thirty-eight  souares  of  bank  were  repaired  at  a  cost  of  $7.66  per 
square.  The  work  was  completed  on  January  10  and  the  outfit  merged  with  the 
main  party  at  Ashbrook  Neck. 

ASHRROOK   NBCK. 

The  work  proposed  was  the  r^^ding  and  paving  of  several  small  sloughs  or 
breaks  in  the  upper  bank,  and  the  construction  of  about  2,000  feet  of  channel  mat  to 
reenforce  the  original  work.  Operations  were  begun  on  December  14,  the  outfit 
being  transferred  from  Lake  Providence,  La. 

Four  small  breaks  in  the  upper  bank,  aggregating  242  squares,  were  regraded  and 
repaved.  Grading  was  done  by  hand,  and  but  little  stone  wae  required  for  paving, 
in  addition  to  amount  stripped  from  breaks.  Channel  mats  were  constructed  as 
follows: 

SquftieL 

-  2,50D 

Mat  No.  2  (range  14+50  to  range  23),  830  by  250' feet 2,075 

Total 4,575 

Mate  constructed  were  of  the  usual  fascine  type,  containing  3.3  cords  of  brush  per 
linear  foot. 

Only  one  pocket  mat  was  constructed,  it  being  necessary  to  complete  a  shore  con- 
nection between  ranges  14 4-50  and  16.  • 

A  careful  inspection  was  made  of  the  work  above  water,  and  all  minor  damage 
resulting  from  wave  wash  or  the  passage  of  surface  water  over  the  slope  was  thor- 
oughly repaired. 

Brush  and  poles  were  furnished  under  contnM^t  by  Messrs.  Hunter  &  Frey,  of 
Memphis,  Tenn.,  loaded  on  Government  baiges  at  mouth  of  White  River  and  at 
Scrub  Grass  bar.  Stone  was  procured  from  reserve  on  bank  at  Greenville,  iCflB., 
loaded  by  Government  force. 

Towing  and  harbor  work  was  done  by  the  steamer  Arthur  HUer  with  doublecrew. 
The  usual  trouble  was  experienced  in  procuring  labor  for  work  at  this  point,  it  finally 
becoming  necessary  to  import  it  from  Memphis  in  order  to  complete  the  project 

The  work  was  completed  on  January  30,  and  the  outfit  transferred  to  plant  at 
Greenville. 

QBEBNVILLS  HARBOR. 

The  damage  sustained  by  the  work  during  the  past  flood  stage  was  as  foUowe: 
Bange  1034-50  to  range  105,  the  sloughing  of  the  upper  bank  destroyed  the  paving 
and  lowered  the  shore  edge  of  the  subaqueous  work.  From  range  1174-80  to  range 
125-1-30  occurred  the  complete  destruction  of  the  upper  bank  work  and  a  eenewl 
lowering  of  the  original  mattress,  this  section  not  having  been  reinforced  with  fafidne 
mats.  Kange  57  to  range  60,  the  upper  bank  work  was  destroyed  and  the  shore  edge 
of  the  mat  lowered  in  consequence.  The  damage  at  this  point  is  believed  to  have 
been  due  to  the  passage  of  surface  water  over  the  slope.  The  different  breaks  were 
repaired  in  the  usual  manner  by  constructing  channel  or  pocket  mats  in  front  of  them 
and  regrading  and  paving  the  upper  bank. 

Operations  were  begun  September  4  and  completed  October  19,  and  the  working 
plant  transferred  to  Lake  Providence,  La. 

LAKE  PROVIDENCE. 

The  damage  sustained  by  this  work  during  the  past  flood  stage  was  as  foUowsj 
From  range  26  to  range  35  a  general  disruption  of  the  subaqueous  work  and  pv^ 
destruction  of  the  upper  slope;  from  range  774-50  to  range  84  a  decided  lowering  of 
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the  xnattrefiB  by  sooar  and  a  complete  destraction  of  the  upper  bank  work,  the  cave 
or  pocket  extending  back  a  maximum  depth  of  200  feet  beyond  the  original  slope 
line.  The  working  plant  was  transferred  from  Greenville  Harbor  on  October  9,  and 
operations  were  b^:un  the  following  day. 

A  channel  mat  260  feet  wide,  with  necessary  pocket  mats  or  shore  connections, 
was  constructed  and  sunk  in  front  of  each  of  the  breaks,  and  the  upper  bank  resloped 
and  repaved. 

The  work  was  completed  on  December  12  and  the  outfit  tranferred  to  Ashbrook 
Xeck. 
Statements  showing  the  cost  of  the  different  items  of  work  are  submitted  herewith. 
Very  respectfully, 

Geo.  C.  Thomas,  SuperintaidenL 
Mr.  Arthur  Hidbr, 

United  States  Assistant  Engineer. 


LAKE  BOLIVAR  FRONT. 

Statement  of  cost  ofregrading  and  paving. 

Payroll: 

December,  1903 $140.34 

January,  1904 207.51 

Total : $347.85 

Subsistence: 

Amount  expended  in  December,  1903 59. 67 

Amount  expended  in  January,  1904 92.  77 

Total 152.44 

Material: 

309.6  cubic  yards  stone,  at  $1.73 535.60 

137  bushels  coal,  at  11.5  cents , 15.76 

20gallonsH.  L.  oil,  atl6cents 3.20 

4  gallons  signal  oil,  at  42.5  bents 1. 90 

Total 556.46 


Total  expenditure 1,056.75 

Work  done. — Bank  regraded  and  repaved,  138  squares. 
Average  cost  per  square: 

Labor .  $2,520 

Subsistence 1. 105 

Material 4.032 


Total. 


.658 


Cost  per  unit  of  different  kinds  of  vxtrky  Ashbrook  Neck. 


Classlllcation. 


Channel  mat squares.. 

Pocket  mat do.... 

Paving  bank do 

Hand  grading linear  feet. . 

Towing days.. 

Repairs  old  work 

Supervision 

Misoelianeons ^ 

PropertT  purchased 

Mompms  office 


Units. 


4,576 

76.8 
242 
885 

49 


Total 10,867.69 


Pay  roll. 


16,697. 

81. 

318. 

174. 

2,087. 

700. 

1,100. 


697.50 


Subsist- 
ence. 


$1,710.16 
24.42 
96.60 
62.53 
486.52 
210. 16 
62.71 


2,642.00 


Material. 


$19,888.79 
296.66 


1,745.44 


482.03 

2,472.56 

201.46 


24,686.92 


Total. 


Cost  per 
unit. 


$26,796.48 
402.44 
413.68  : 
227.62  ; 

4,819.95  I 
910.30  ' 

1,162.71 
482.08 

2,472.56 
898.96 


88,086.61 


$5,867 

5.309 

1.709 

.591 

8S.16 


Note.— Loading  stone:  8,960  cubic  yards  loaded  at  a  total  cost  of  $904.18,  or  22.88  cents  per  yard. 
Tfals  cost  la  included  in  material  cost  of  above  statement. 
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Maierifxl  expended  per  square  of  channel  mat,  Athbrook  Neck. 

[I,  JSO  by  250  feet,  or  4,576  squares.] 

Material. 


Brush cords.. 

Poles do — 

Stone cubic  yards. 

(Wire  strand: 

|-inch pounds. . 

1-inch do 

A-lnch do — 

J-inch do — 

"VVIre,  galvanized,  No.  12 ^. do 

Wire,  silicon  bronze do 

Staples number.. 

Clips do 


Material  expended  per  square  of  pocket  mat,  Ashhrook  Neck, 
[75.8  squares.] 


Material. 


Quantity. 


I 


square. 


Brush cords. 

Poles do... 

.Stone cubic  yards. 

Wire  strand: 

A-inch pounds. 

i-inch do... 

Wire,  galvanized.  No.  12 do . . . 

Wire,  silicon  bronze do. . . 

Staple? do... 


91.4    I 

6.2    ' 

64.21  < 

139       I 

490 

122 

48 

10 


Laos 

.OBIS 

.Ml 

1.834 
0.465 
l.CO 
.fiS 
.132 


The  amount  of  stone  expended  on  bank  paving  in  this  work  was  300 
cubic  yards  for  242  squares,  or  1.24  cubic  yards  per  square. 

Percentage  of  cost  of  different  items  of  tcork,  Ashbrook  Neck. 


Kind  of  work. 


Channel  mat 

Pocket  mat 

Paving  bank 

Hand  grading 

Towing  (douDle  crew) 

Minor  repairs  to  old  work 

Supervision 

Miscellaneous 

Propert, 
Memphis  office 

Total  expended 


Cost.       Percent 


926,796.48 
402.44 
418.68 
227.52 

4,319.95 
910.30 

1,162.71 
482.  OS 

2.472.65 
898.95 


38,066.61 


70.  K> 
1.06 
1.08 
.60 

11.34 
138 
a06 
1.28 
6.49 
2.36 


100 


Percentage  of  cost  of  different  charges,  Ashhrook  Neck. 


Items. 

Charge. 

Percent. 

Payroll  

•10,857.69 

2,612.00 

24,886.47 

201.45 

28.M 

Subsistence 

6.9* 

Material,  etc 

6iM 

Memphis  office -  -                 ....           ..      _  .  .  .  . 

.53 

Total  expended 

88,086.61 

100 
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Cost  per  unit  of  different  items  of  irorkj  Greenville  Harbor. 


Cla.sRiflcation. 


Units.      Pay  roll. 


Subflist- 


Channel  mat squaref. . 

Kxket  mat do — 

PaviDKbank do — 

Hydraulic  grading. .  .linear  fei*t . . 

Bri-sdng  grade do — 

R«i«ir9,  old  work. 


1,687.6 
1,097.0 
991.0 
1,U««).0 
1,080.0 


Towing days. . 


»g    - 
Supervision . 

i  HiM^llaneoua 

I   Pmperty  purchased. 
I  Memphis  office 


32.0 


92,341.75 
1,580.11 
818. 34 
568.43 
197.44 
381.46 
906.92 
410.00 


S666.32 

436.38 

231.43 

106.52 

66.18 

74.22 

230.98 

43.04 


458.20 


Total. 


7,601.66  I      1,844.07 


Material. 


Total. 


171.94 
810.99 
233.79 
236.28 


346.00 
706.82 


276.72 
427.01 
137.24 


18,345.79 


910,180.01 

6,776.48 

6,278.66 

906.28 

268.62 

801.68 

1,843.72 

463.04 

276.72 

427.01 

696.44 


Cost  per 
unit. 


86.082 

6.177 

5.826 

.839 

.285 


67.620 


27,791.61 


Material  expended  per  square  of  channel  maty  Greenville  Harbor. 
[760  by  226  feet,  1,687.6  squares.] 


Material. 

Quantity. 

Per 
square. 

Brush 

cords. 

2,740 

83 

1,664 

4,200 

2,000 

2,768 

11,666 

3,485 

176 

909 

900 

1.624 

fViles 

do... 

.049 

Stone 

cubic  yards. 

.927 

Wire  strand: 

{-inch 

pounds. 

2.489 

i-inch 

do... 

1.186 

JL-inch 

do... 

1.640 

i-inch 

do... 

6.918 

Galvanised  wire,  No.  12  ... . 
Wire  staples 

v////^y////^'.'^'.'.do'.'.'. 

2.066 
.104 

Wire,  silicon  bronze 

do... 

.689 

nj|rt 

number. 

.633 

Material  expended  per  square  of  pocket  maty  Greenville  Harbor. 
[1,097  squares.] 


Material. 


Brush cords. 

Poles do... 

iitone cubic  yards. 

Wire  strand: 

A-inch pounds. 

hinch do... 

Wire, galvanized  (No.  12) do... 

W'ire,  silicon  bronze do. . . 

W'ire  staples do... 

Clijjs number. 


Quantity. 


Per 
square. 


I 


1,782  I 

53 
1,266 

2,742 
7,584 
2,265 
591  ' 
115  I 
425  , 


1.624 
.049 
1.146 

2.600 

6.918 

2.065 

.639 

.106 


The  amount  of  stone  expended  on  bank  paving  in  this  work  was  2,905.83  cubic 
I    yards  for  991  squares,  or  2. 932  cubic  yards  per  square. 


Percentage  of 

cost  of  the  different  items  of  work,  Greenville  Harbor. 

Kind  of  work. 

Ctost. 

Per  cent. 

Channel  mat 

t 

$10,180.01 

86.63 

Pocket  mat 

6.776.48 
5,278.56 
906.23 
253.62 
801.68 
1,843.72 
453.04 
275.72 
427.01 
595.44 

24.38 

Having  bank 

18.99 

Hydianlic  grading 

3.26 

Dr»il  ng  gi  ude 

.91 

2.89 

6.63 

Sopi^rvislon 

1.63 

^ucellaneou.s 

.99 

Propertv  Duicbased 

1.54 

Memphis  office 

2.15 

Total  expended 

27,791.61 

100.00 
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Percentage  of  coti  of  the  different  charges,  GreenvUU  Harbor, 


Items. 

Owt. 

Per« 

PavroU     

r.  601.65 

1,844.07 

18,345.79 

% 

\ 

Material  etc 

4 

Totnl  exDended 

27,79L51 

Ifll 

Cost  per  unit  of 

the  different  items  of  work,  Lake  Providence. 

1 

Cla&<dfication. 

Units. 

Payroll.   ! 

Subrfst- 
ence. 

11,665.60 

571.08 

289.69 

107.58 

86.77 

60.11 

359.33 

61.  ?2 

48.16 

75.70 

Material. 

Total. 

una 

Channel  mat squares. . 

Pocket  mat do — 

Paving  bank do — 

Hydraulic  grading... linear  feet.. 

Dressing  grade do 

Hand  grading do.... 

Towing days.. 

Repairs  old  work 

4,S10 
1,353 

800 
1,120 
1,120 

250 
64 

•5,514.94 
1,890.88  , 
969.18 
510.23  - 
121.74  1 
199.02  1 
1,784.73 
204.36 
159.46  ! 
985.00 

117,292.86 

5,539.74 

4, 159. 58 

276.73 

$24,473.40 
8,001.70 
5,406.45, 

894.54! 

158.51  ; 

259.13 
8.192.60 

266.08 

207.61 
1.060. 70 

455.07 

938.29 
1,053.38 

L! 

1,098.54 

Dike                                         

* 

i 

......J 

Supervision 

Miscellaneous               .     .......... 

455.07 
938.29 
151.68 

PiT>perty  purchased .r.r --     - 

Memphis  office 



898.70  . 

Total   

13,178.23 

3,275.74 

29,915.49 

46,369.46 

Note.— Stone  loaded,  6,607. 27  cubic  yards,  at  a  total  cost  of  11,486. 50,  or  22. 497  cents  per  cubic  jm 
This  cost  is  included  in  material  cost  of  above  statement.  i 

Material  expended  per  square  of  channel  mat,  Lake  Providence. 

[I,7;f24  by  250  feet,  4,310  squares.] 


Material. 


Brush cords. 

Poles do... 

Stone cubic  yards. 

Wire  strand: 

|-inch pounds. 

i-inch do... 

A-inch do... 

I-inch do. . . 

Wire,  galvanized.  No.  12 do... 

Wire,  silicon  bronze do... 

Wire  staples do... 

Clips number. 

Clips  (vulcan) do... 


Quantity. 


6,025 

2n 

8,189 


Per 
sqiuil 


LI 
.1 

.1 


22. 088 

M 

2,916 

J 

10,257 

i; 

26,636 

1 

8,000 

LI 

3,000 

.( 

461 

.1 

724 

A 

500 

Material  exj^ended  per  square  of  pocket  mat,  Lake  Providence. 
[1,858  squares.] 


Material. 


Brush cords. 

Poles do... 

Stone ! cubic  yards. 

Wire  strand: 

,Vinch pounds. 

i-inch do... 

Wire,  No.  12.  galvanized do. . . 

Wire,  silicon  bronze do. . . 

Wire  staples do. . . 

Clips number. 


Quantity,    ^.g^^ 


1,892 

1,218 

3,924 
8.364 

2.509 
942 
144 
266 


':8 
:3 


The  amount  of  stone  expended  on  bank  paving  in  thia  work  was  2,200  cubic  yari 
for  800  squares,  or  2.75  cubic  yards  per  square. 
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Kind  of  work. 


.  Channel  mat 

'  Pocket  mat 

>  f^vini?  bank 

I  HrdranlicKTading 

I  Dreffiin^  grade 

!  Handg^radlng 

'  Towing 

Minor  repairs,  old  work 

IHke 

Fopervlsion 

;  Miscellaneous 

:  Property 

1  M&npbls  office 

■  Total 


Cost. 

Per  cent. 

$24,478.40 

62.78 

8,001.70 

17.26 

6,408.46. 

11.66 

^.^^ 

1.98 
.84 

259.13 

.66 

3,192.60 

6.89 

266.08 

.67 

207.61 

.46 

1,060.70 

2.29 

465.07 

.98 

938.29 

2.02 

1,053.38 

2.27 

46,869.46 

100.00 

Percentage  of  cost  of  the  different  charges,  Lake  Providence. 

Items. 

Cost. 

Per  cent. 

payroll                              

118,178.28 
8,275.74 
29,916.49 

28.42 

SaDelstence 

7.06 

ifiterial^  etc 

64.62 

Total  expended 

46,869.46 

100.00 

TOWING  STONE. 

At  the  close  of  last  report,  May  1,  1903,  the  quarry  was  still  in  operation.  Boring 
the  month  of  May,  1903,  the  cost  of  operating  the  quarry  was  $1 ,996. 10.  The  amount 
of  stone  quarriea  and  loaded  was  2,035.4  cubic  yards,  and  the  cost  per  cubic  yard 
98.1  cents.  This  work  was  more  than  ordinarily  expensive  by  reason  of  the  varying 
height  of  the  river  between  low  and  flood  staees,  the  necessity  of  floating  bairges 
below  the  shoals  by  hand,  extra  watchmen,  collecting  and  storing  property,  and  tne 
usual  extra  expense  entailed  in  closing  down  the  work  for  the  season.  On  May  23 
the  work  of  quarrying  was  discontinued  and  the  force  disbanded. 

The  average  cost  of  quarrving  and  loading  stone  on  barges  durine  the  season  of 
1903  was  83.54  cents  per  cubic  yard;  average  for  towing  to  Greenville,  62.16  cents; 
average  cost  of  unloading  from  barges  on  to  the  bank  at  Greenville,  16.4  cents,  mak- 
ing the  average  cost  of  stone  delivered  on  bank  at  Greenville  for  that  season  $1.62. 
About  14,336  cubic  yards  of  stone  were  quarried.  Practically  all  stone  quarried  was 
loaded  on  barges  and  the  quarry  left  in  good  condition  for  1904  work.  A  good, 
navigable  stage  of  water  was  available  in  Little  Red  River  throughout  the  season, 
except  from  January  18  to  25,  1903,  and  from  May  1  to  9,  1903,  at  which  time  the 
water  reached  a  stage  of  1  foot  on  Big  Island  shoals. 

Preparations  for  the  present  season's  work  were  begun  on  February  4,  1904, 
Quarters  were  cleaned  and  fitted  up,  and  quarry  force  was  organized,  and  began 
work  on  February  15.  The  cost,  so  far,  of  the  season's  quarrying  and  loading  on 
barpes  at  the  quariy,  towing  to  Greenville,  and  unloading  on  the  oank  at  that  place 
is  given  below: 


Date. 

Quarried. 

Loaded. 

Towed. 

Unloaded. 

Cost  of 
quarrying. 

Pebrnanr 

1904. 

Cubic  yds. 
2,000 
6,000 
2,680 

Cubic  y<U. 

Oulyic  yds. 

Cvbic  yds. 

•2, 184. 74 

JCareh... 

1,660 
4,980 

8,631.79 

April 

4,361.8 

2,204.9 

2,658.06 

Total 

10,680 

6,630 

4,861.3 

2,204.9 

8. 469. 58 

Date. 

Cost  of  loading. 

Cost  of  towing. 

Cost  of  un- 
loading. 

Total  cost 

Pehr(iftiry 

1904. 

•2,184.74 
6,080.09 
fi  ino.R7 

March 

•268.61 
1,032.44 

$1,139.69 
2.010.32 

April 

$^106. 06 

Total... 

1,291.06  .              3.150.01 

40fi.06  1           1.3.31.'>.70 

' 
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The  quarry  force  was  employed  until  March  28  in  qnarrying  and  piling  stone  mdr 
for  shipment,  the  stage  in  Little  Red  River  not  beinfi^  sufficient  for  the  towboat  soC 
iMirees.  The  first  tow  of  five  barges  and  loading  oai^  arrived  on  the  26th  asi 
loaoing  began  on  the  28th. 

The  cost  of  loading  included  the  rehandling  and  banking  at  the  yard  and  the 
removal  of  all  refuse  from  the  present  season's  operations. 

Considerable  time  has  been  devoted  to  strippmg,  cleaning  up,  and  extending  the 
limits  of  the  present  quarry,  which  now  has  an  open  working  face  of  600  feet,  aaffi> 
cient  for  the  employment  of  100  laborers,  with  an  output  of  wX)  cubic  yards  of  stone 
per  day. 

A  second  boiler  was  installed  during  the  season  for  the  purpose  of  supplying  steam 
drills  on  the  lower  ledges  and  for  pumping  to  tank  on  top  of  cliff.  With  thi« 
additional  boiler  we  now  have  ample  power  for  the  operation  of  four  drills,  the 
number  required  to  work  the  present  quarry  to  its  full  capacity. 

As  the  season's  work  is  only  about  naif  completed,  the  expense  so  far  has  been 
considerably  above  what  the  averajge  of  the  entire  season  will  be,  as  the  cost  gi\-en 
above  includes  all  expense  of  organization,  starting  up  w*ork,  and  towing  empty  Inives 
to  quarry. 

The  average  cost,  so  far,  has  been:  For  quarrying  ,79.67  cents;  joading  on  barges  at 
quarry,  19.47  cents;  towing  to  Greenville,  72.23  cents;  unloading  on  bank  at  Green- 
ville, 18.37  cents.    Total  cost  on  bank  at  Greenville,  $1,897  per  cubic  yard. 

During  the  month  of  April  the  funds  for  operating  the  quarry,  towing,  and  unload- 
ing stone  at  Greenville  have  been  provided  by  the  board  of  MissisBippi  levee  com- 
missioners, as  the  stone  is  to  be  used  in  the  Longwood  revetment  for  the  protection 
of  the  main  levee  at  that  place. 

At  the  close  of  this  report  two  tows,  of  six  baiges  each,  or  4,361.3  cubic  }'ards,  had 
been  delivered  at  Greenville,  and  one  tow,  of  2,204.9  cubic  yards,  unloaded  on  the  benk. 

Six  barges,  loaded  with  2,268.6  cubic  yards  of  stone,  are  at  the  quarry  ready  for  the 
towboat,  which  is  now  on  the  way  there  with  a  tow  of  empty  bargee.*  The  steamer 
Arthur  Hider^  the  onl  v  boat  available,  has  been  used  for  this  work. 

The  cost  of  towing  fn  previous  years,  as  compared  with  the  present  season,  ia  giveu 
below: 

1893 10.65 

1894 6425 

1896 1.96 

1897 85y 

1901 617 

1903 6210 

1904  (partial  season) ?i23 

The  quarry  has  been  operated  under  the  direction  of  Mr.  Geo.  0.  Thomas,  wperin- 
tendent. 

LBV  EBB. 

During  the  month  of  May,  1903,  the  steamboats  were  employed  to  a  greater  or  less 
extent  in  levee-protection  work,  principally  at  the  Hollybrook  crevasse  and  Leland 
Neck,  in  levee-inspection  service,  and  returning  plant  to  the  fleet. 

In  April,  1904,  the  steamer  Arthur  Hider  was  temporarily  transferred  from  towing 
stone  to  levees  and  used  in  high-w^ater  service  for  nine  days. 

The  highest  stage  of  water  reached  this  season  at  Greenville  was  43.65,  which  i^ 
5i  feet  below  that  of  1903,  rendering  necessary  little  or  no  work  for  high-water  pro- 
tection proper  in  the  third  district. 

The  following  is  a  statement  of  expenditures  in  connection  with  steamboat  insi)ec- 
tion  of  levees,  levee  surveys,  and  returning  floating  plant: 

1903. 

May.        Services  of  steamboats  at  La  Grange  and  Hollybrook 
crevasses  and  returning  floating  plant: 

Payroll , $373.36 

Subsistence 118. 48 

Coal,  oil,  etc 370. 48 


June.  Tug  Parker  and  steamer  Arthur  Hider  at  Hollybrook 
crevasse  and  on  inspection  trip;  steamer  Vedette  making 
survey  near  Mathews  Bend: 

Payroll 216.17 

Subsistence 46. 02 

Coal,  oil,  etc 134.92 


$862.26 


3HT.11 
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1903. 

July.  Steamer  Arthur  Hider  in  inspection  service  and  returning 
^lant  from  Hollybrook  crevasse;  steamer  Vedette  mak- 
me  general  levee  survey: 

F&vroU $307.02 

Subsistence 140.61 

Coal,  oil,  etc 261.62 

$709.25 

August.    Steamer  Fed^tte  making  levee  survey: 

Payroll 232.33 

Subsistence 94.06 

Coal,  oil,  etc 144.69 

470. 9S 

October.  Steamer  Arthur  Elder  engaged  in  inspection  trip: 

Payroll 106.00 

Subsistence 41, 48 

Coal,  oil,  etc 87.93 

2a5. 41 

1904. 

April.       Steamer  Arthur  Hider  in  general  high- water  service: 

Payroll 386.16 

Subsistence 88.20 

Coal,  oil,  etc 426.98 

901.34 

Total  expended 3,576.35 


Oart  of  repairs  to  plant,  third  districty  improving  Miuissippi  River,  May  1,  190S,  to  Mat/ 

i,  1904. 


Number  or  name. 

Coat. 

Remarks 

Arthur  Hider. 

11,161.64 

788.62 

255.29 

218.72 

1,896.82 

1,916.41 

1,919.72 

967.89 

2,426.79 

1,606.83 

1,058.17 

287.95 

2,056.21 

2,025.68 

62.21 

4,090.58 

284.18 

407.04 

9.86 

General  repairs. 

General  repairs.    (Sold  at  auction  Mar.  10. 1904.) 
Minor  repairs.    (Sold  at  auction  Mar.  10, 1904.) 
General  repairs. 

Docked  and  thoroughly  repaired. 
Do. 

Vedette 

Meter 

Tag  Parker 

Qoarterboat  No.  86 

C  varterboat  No.  88 

<iQarterboat  No.  156 

Do. 

<  narterboat  No.  166 

Do. 

<  narterboat  No.  158 

Do. 

<  narterboat  No.  159 

Do. 

4  qnarterboatfl.  .              .    . 

Minor  repairs. 
Do. 

3  mattren  boats 

Carpenter  shop  No.  78 

Docked  and  thoroughly  repaired. 
Do. 

Machine  shop  No.  222 

Store  boat  No.  188 

Minor  repairs. 
General  repairs. 

18  aqnare  barges 

12  sQiiare  banres  (new) 

Salted  and  sprayed  with  spirittine. 

Qn3erNo"?!^.\  !.:::::::::::::::;: 

General  repairs. 

3kiff8 

ThT(^(^  »LlkAd  ii.nd  renftirpd. 

Pomps 

187. 51     General  repairs. 

29.26  1  Minor  repairs. 
300. 19  1  General  repairs. 

51.9^^  1         Do, 

Hie  driver  No.  49 

Ploatins  dry  dock 

CalkSigfliS.  ^- 

Lerea.!?;!:::::::!:::::::::!::;::::::: 

52.54  !  Stakes  and  high-water  spikes. 
298. 10    General  repairs. 

Property 

Surveys. 

45. 17    Making  stakes,  etc. 
898.28    Making  coal  boxes,  etc. 
458.94  :  Making  pike  poles,  capstan  bars,  etc. 
2, 145. 56     Salarv  and  snhfdstenoe  of  cooks,  waiters.  Mo. 

Xlaceilaneous 

GoDstmction 

^sges  acooont 

Total  expended 

27,769.00 

j       The  amount  expended  in  repairs,  as  shown  above,  was  $27,759. 

I       Sufficient  plant  for  one  revetment  party  is  now  in  fair  condition.     Keeping  this 

portion  of  the  plant  in  repair  will  be  very  much  less  expensive  for  the  present  season 

than  for  the  last 
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The  absolutely  necessary  repairs  required  for  sufficient  plant  for  operating  a  single 
revetment  party  during  next  season  will  be: 

Rebuilding  liuU  of  tug  Parker  and  overhauling  machinery $4, 500 

Repairs  to  hull  of  hydraulic  grader 2, 500 

Ordinary  repairs  during  season 5, 000 

Total 12,000 

The  above  is  the  minimum  amount  that  will  be  required  under  any  possible  cir- 
cumstances. Should  it  be  decided  upon  to  put  a  second  revetment  party  in  the  field 
it  would  be  necessary  to  provide  an  additional  set  of  mattress  ways  and  mooriDg 
barees  and  repair  a  few  of  the  old  bar^  for  brush  and  poles. 

Tne  estimated  cost  of  these  repairs  is  as  follows: 

Rebuilding  one  set  of  mattress  ways $6,000 

Fitting  and  strengthening  two  second-class  barses  for  mooring  baiges 2, 400 

Repairing  six  second^^lass  barges  for  brush  ana  poles*. 7,200 

Repairing  two  second-class  barges  for  cable  and  line  baiges 2, 000 

Total 17.600 

Adding  repairs  absolutely  necessary  for  first  revetment  party 12,000 

Total  estimated  cost 29,000 

The  new  steel  towboat  now  being  constructed  at  Jeffersonville  for  the  third  dis- 
trict will  probabl^^  be  finished  by  the  middle  of  June.  The  progress  made  in  the 
•construction  of  this  boat  has  been  extremely  slow,  the  contractor  claiming  that  the 
delay  is  due  to  the  impossibility  of  getting  material. 

The  new  boat,  with  the  12  new  baiges  recently  built  and  the  small  steel  inspec- 
tion and  survey  boat  Uniaue,  recently  purchased,  together  wii^  the  additional  reptin 
to  the  old  plant  estimatea  above,  will  give  the  thira  district  sufficient  plant  to  operate 
two  revetment  parties  at  the  same  time  and  provide  a  boat  for  sarveys  and  inspectioii 
service. 

The  cost  of  caring  for  plant  and  property  was  $21,867.02. 

The  average  number  of  men  enfta^^  in  the  service  of  care  and  repairs  to  plant  wu 
48.  The  average  daily  cost  of  subsistence  for  employees  engaged  m  this  work  ires 
31.7  cents. 

Respectfully  submitted. 

Arthur  Hideb, 
UnUed  States  AssiOant  Engineer^ 

Capt.  E.  W.  Van  C.  Lucas, 

Corjig  of  Engineers. 


Appendix  2  E. 

REPORT    OF    MR.    CHA8.    LE  VAHSEUR,    UNITED    STATES  ASSISTANT    ENGINEER,  ON    LBVEEB, 
UPPER  ST.  FRANCIS  LEVEE   DISTRICT,    FOR  SEASON   OF  1903-4. 

Memphis,  Tbnn.,  May  U  1904^ 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  levees  in  the 
Upper  St.  Francis  levee  district  and  on  the  work  done  under  my  charge  in  thia 
district  during  the  season  of  1903-4. 

The  Upper  St.  Francis  levee  district,  which  is  on  the  ri^t  bank  of  the  river,  it 
the  head  of  the  St.  Francis  Basin,  extends  from  the  hills  at  Commerce,  Mo  ,  35  miles 
above  Cairo,  111.,  to  New  Madrid,  Mo.,  70  miles  below  Cairo,  and  is  bounded  north 
and  east  by  the  Mississippi  River,  west  and  south  by  a  prominent  ridge,  known  m 
Prairie  Riclee,  which  has  a  north  and  south  direction,  a  leneth  of  about  100  miles 
and  a  widtn  of  several  miles.  This  ridge  is  from  5  to  10  feet  above  the  highest 
known  floods  and  comes  to  the  river  at  New  Madrid. 

The  general  topographical  feature  of  this  district  is  that  of  the  flat  country  cat  ap 
by  swamps  and  depressions  typical  to  the  Mississippi  alluvial  region.  The  area  sob- 
ject  to  overflow  is  situated  between  the  river  and  Prairie  Ridge,  and  is  abont  700 
square  miles. 

This  land,  though  generally  low,  is  separated  into  sections  by  several  high  ridges. 
Maple,  Wolf,  Charleston,  0' Bryan,  Russ,  and  Walnut,  located  in  the  northern  part  of 
Mississippi  County,  and  which  are  above  all  except  tne  highest  floods. 
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In  addition  to  the  above  area,  a  ver^r  large  part  of  the  St.  Francis  Basin  is  subject 
to  overflow  from  this  same  water,  as  it  finds  its  way  through  the  low  gap  at  the 
upper  end  of  Prairie  Ridge.  The  latter  region  is  also  subject  to  overflow  by  high 
water  getting  through  the  narrow  gap  between  Cape  Girardeau,  Mo.,  and  Commerce, 
Mo.,  but  a  small  State  levee  has  been  built  across  this  ^p. 

The  part  of  this  district  situated  above  Prairie  Ridge  is  drained  mostly  bv  St.  John 
Bayou,  which  has  its  mouth  just  above  New  Madrid.  But  the  part  situatea  between 
the  MisBiSBippi  River  and  Prairie  Ridge,  being,  as  stated  above,  separated  into  sec- 
tions by  hiffh  ridses  (see  sketch  accompanying  this  report),  is  divided  into  one  lam 
ind  several  small  watershed&  whose  natural  drainase  is  entirely  controlled  by  the 
location  of  these  high  lands,  tSus  complicating  by  the  levee  construction  the  drainage 
problem  in  this  district. 

The  large  separated  watershed  is  situated  south  of  the  ridges  and  drains  mostly 
southward  by  small  depressions,  sloughs,  and  bayous  into  the  Mississippi  River 
tfirough  James  Bayou.  This  bayou  is  the  main  natural  drain.  It  has  its  origin  in 
Big  Cypress  Swamp,  located  in  the  northern  part  of  Mississippi  County,  and 
empties  into  the  river  near  the  foot  of  Island  No.  7,  at  the  extreme  southwest  comer 
of  the  county,  after  having  formed  several  big  ponds  or  lakes,  namely,  Fourmile. 
Tenmile,  Demida,  and  Eagle  ponds.  Musk  rat  and  Grassy  lakes.  These  ponds  and 
likes  constitute  a  series  of  natural  reservoirs  for  the  drained  waters  of  nearly  the 
whole  country. 

Of  the  three  small  watersheds,  one,  including  the  territory  Ivinff  between  the  river, 
Charleston  Ridge,  and  Big  Cypress  Swamp,  is  drained  into  the  Mississippi  through 
Hflh  Lake  and  Stevenson  fiajrou,  which  slopes  northward. 

Another,  including  the  territory  between  the  river,  and  Russ  and  Walnut  ridses,  is 
drained  into  the  Mississippi  through  Brewer  Lake,  which  slopes  southward  and 
empties  into  the  river  at  tne  southern  end  of  Walnut  Ridge. 

The  third  one,  including  the  territory  between  Russ,  Walnut,  and  O' Bryan  ridges 
and  the  river,  is  drained  northward  through  Little  Cypress  Swamp  and  partly  east- 
ward through  Beckwith  Swamp. 

It  may  be  stated  here  that  tbe  local  authorities  have  organized  a  drainage  commis- 
non,  w^hose  plan  is  to  utilize  the  general  natural  drainage  of  the  country,  dredging 
and  keeping  them  clear  of  accumulated  drift  and  obstructions,  and  connecting  them 
by  a  series  of  drainage  canals.  When  the  plans  of  this  drainage  commission  shall 
have  been  complete,  the  territory  west  and  south  of  Charleston  Ridge  will  be 
drained  by  Ash  and  Maple  sloughs  into  St.  John  Bayou  bottom,  above  New  Madrid, 
Mo.,  through  Eagle  Lake,  and  by  Bo  we  Ditch,  Wolf  Ditch,  and  White  Pond  into 
Four  and  T^n  mile  ppiids,  throiyrn  Cross  and  James  bayous. 

The  territory  east  of  Charleston  Ridge,  between  this  ridge  and  O' Bryan  Ridge,  will 
be  drained  partly  northward  into  Stevenson  Bayou  through  Fish  Lake,  and  partly 
I  aonthward  into  Ten  Mile  Pond  through  James  Bayou. 

'     The  territory  east  of  James  Bayou,  between  Russ,  Walnut,  and  O*  Bryan  ridges, 
will  also  be  drained  into  Ten  Mile  Pond  by  a  drain  cut  throucrh  O' Bryan  Ridge  to 
I  Clear  Lake,  which  empties  into  James  Bayou  at  a  point  one-half  mile  north  of  llen- 
1  aon  Station  on  the  Iron  Mountain  Railroad. 

j  Clear  Lake  will  be  relieved  of  this  surplus  drainage  water  by  a  canal  cut  from  a 
'  point  in  a  bend  of  Clear  Lake  1  mile  east  of  its  junction  with  James  Bayou,  south- 
I  ward  to  McAlvein  at  the  foot  of  McAlvein  Swamp.  This  swamp  will  drain  the 
j  country  immediately  south  of  O*  Bryan  Ridge. 

I  The  territory  between  the  Mississippi  River  from  Birds  Point  to  the  outlet  of 
i  Brewer  Lake,  Russ  and  Walnut  ridges,  is  and  can  possibly  be  drained  only  by 
,  BrewjBr  Lake.    This  drainage  will  he  effected  by  a  culvert  through  the  levee,  a 

description  of  which  forms  part  of  this  report. 

!    ^The  Upijer  St.  Francis  levee  district  includes  three  cotinties,  Scott,  Mississippi,  and 

j  ^'ew  Madrid.    The  land  in  these  counties  is  in  a  high  st&te  of  cultivation  and  the 

I  tanna  or  plantations  are  in  a  very  advanced  and  improved  condition.    The  main 

«rop8  are  wheat,  oats,  barley,  corn,  and  hay.    The  low  places  or  swamps  are  now  in 

active  state  of  exploitation. 

Up  to  the  date  of  this  report  the  jurisdiction  of  the  Mississippi  River  Commission 
does  not,  as  far  as  levees  are  concerned,  go  above  Cairo.  The  legal  boundary  of  the 
district  for  the  United  States  Government  levee  work  begins  at  the  town  of  Birds 
Point,  Mo.,  opposite  Cairo,  and  extends  from  the  railroad  embankment  at  the  lower 
jjne  of  the  town  to  New  Madrid,  a  distance  of  about  70  miles.  Above  Birds  Point 
levee  matters  were  exclusively  under  local  control  until  November  13,  1903,  when 
the  different  levee  oiiganizations  passed,  at  a  special  meeting,  a  resolution  to  the  effect 
^t  the  future  expenditures  of  the  local  boards  for  levee  construction,  or  work 
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related  to  levees  in  general,  would  be  made  under  the  direction  of  the  United  States 
engineer  officer  in  charge  of  the  first  and  second  districts,  Miaaiasippi  Hirer 
improvement 

The  levee  work  in  this  district  commenced  as  early  as  1854,  when  the  county  oomt 
ordered  a  sale  of  swamp  lands,  and  about  $250,000  were  expended  in  levee  coIl8tIl]^ 
tion  up  to  the  high  water  of  1858.  In  1892  the  levee  district  No.  1  was  oi^g»oized, 
and  up  to  May  1,  1903,  a  levee  had  been  built  under  this  board  from  Ck)mmeroe  to 
the  Iron  Mountain  Railroad,  a  mile  above  Russ  Point  8outh  of  this  town  a  levee 
was  started  in  1896,  but  owing  to  some  legal  complications  the  board  was  compelled 
to  stop  work.  A  private  levee,  or,  more  properly  speaking,  a  levee  constnicted  bf 
the  landowners,  was  erected  back  of  Wolf  Lake  and  along  the  bank  of  the  chute. 
This  levee  has  a  length  of  about  7}  miles  and  terminates  at  a  point  nearly  oppoate 
the  foot  of  Wolf  Island. 

Since  the  beginning  of  levee  construction  in  this  district  the  following  amoonti 
were  expended  on  levee  work  up  to  May  1, 1903,  by  the  different  local  oiganizatio^ 
and  by  private  subscriptions  of  landowners: 

1854  to  1858,  f rom  Commeroe  to  Charlestod $250,000 

1882  to  1903,  7i  miles  back  Wolf  Island 20,000 

1892  to  1894,  from  Charleston  to  Birds  Point 85,000 

1896,  south  of  Birds  Point 7,000 

Repairs  to  levee,  high  water  expense,  right  of  way,  etc 10,000 ; 

Total  expended 372,000 

As  stated  above,  the  Mississippi  Ck>unty  levee  district  No.  1  was  oi^ganized  in  1802, 
but  on  account  of  some  legal  irrc^arities  had  to  be  reoiiganized  in  1900.  This  organ* 
ization  is  now  in  good  shape  financially  and  able  to  do  some  levee  work  every  year. 

The  revenues  are  derived  from,  first,  a  tax  of  7  mills  on  the  dollar,  aeoona,  a  tai 
of  $1.50  per  acre  on  the  benefits  to  land  protected  by  levee,  and,  third,  by  a  sapple- 
mentary  tax  of  10  mills  on  the  dollar. 

By  a  law  of  the  State  of  Missouri  the  district  board  is  authorized  to  iasue  $100,000 
worth  of  bonds,  which  are  guaranteed  by  a  special  tax  of  $1.50  per  acre  to  be  levied 
on  the  benefits  that  will  be  received  by  the  lands  from  the  levee  construction,  tbeee 
benefits  to  be  fixed  by  the  county  board  of  equalization. 

In  addition  to  these,  an  ad  valorem  tax  on  all  land  in  the  district  is  raised  for 
incidental  purposes. 

This  district  has  also  available  for  the  coming  fiscal  year  a  sum  of  $20,000,  which 
has  been  appropriated  by  the  Missouri  seneral  assembly,  during  its  last  session,  to  aid 
toward  the  completion  of  the  levees  in  Mississippi  (bounty. 

The  sentiment  of  the  people  in  this  district  is  entirely  in  favor  of  levees,  and,  out- 
side of  the  regular  resources  of  the  Board,  the  United  States  and  State  appropriatioDS, 
many  nrivate  subscriptionis  have  been  made  to  build  and  repair  the  levees,  or  to  be 
applieci  to  different  kind  of  works  which  were  urgent  and  neceaaary  for  the  benefit 
of  the  existing  embankment.  , 

From  Birds  Point  southward,  in  the  x>art  of  the  district  under  the  jurisdiction  of 
the  Mississippi  River  Commission,  work  by  the  United  States  was  began  in  1899. 
No  work  was  done  between  April  30,  1901,  and  May  1,  1903,  by  the  United  States. 
This  was  owing  to  the  failure  of  Congress  to  pass  a  river  and  harbor  bill  for  the 
year  1901-2,  and  to  the  fact  that  no  funds  were  allotted  by  the  MiasisHippi  Biver 
Commission  during  the  fiscal  year  1902-3. 

The  levee  built  by  the  United  States  and  the  local  levee  board  up  to  May  1, 1003, 
was  extended  for  a  distance  of  5  miles  and  2,000  feet  below  the  initial  point  of  the 
district,  situated  as  described  above  at  the  lower  limit  of  the  town  of  Biitls  Point 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1903,  the 
Mississippi  River  Commission  allotted  $20,000  for  levee  work  in  this  district 

The  levee  work  done  by  the  United  States  between  May  1,  1903,  and  April  Wt 
1904,  was  all  new  work,  from  stations  5/20  to  6/0  (6  R.)  and  consisted  of  83,3^.^ 
cubic  yards  of  embankment  and  banquette,  525.3  cubic  yards  of  topping,  5,978.2cowc 
yards  of  excavations,  and  171  cubic  yards  of  road  crossings,  a  total  of  90,000  cuwc 
yards,  at  the  contract  price  of  19.5  cents  per  cubic  yard. 

This  work  was  constructed  to  the  Mississippi  River  Commission  standard  grade  ana 
cross  section. 

Including  office  and  engineering  expenses  the  actual  cost  of  the  above-named  vork 
was  22.20  cents  per  cubic  yard. 

In  addition  to  the  above  work  by  the  United  States,  the  local  board  since  May  1, 
1903,  constructed  a  levee  2,200  feet  in  length,  from  the  south  end  of  the  existing  levee 
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Irom  Charleston  to  Bird  Point,  toward  the  north  end  of  the  United  States  levee 
below  town;  also,  in  conjunction  with  the  Grovemment,  erected  about  five  stations 
of  the  levee  from  5/20  to  6/0.    The  local  board  work  is  shown  in  the  following  table: 


Location. 


Krd  Point,  Mo. 
6t'20to6^ 


Total. 


Miles 
below 
Cairo. 


Yardage. 


Cubieyarde. 
49,879.0 
6,10S.5 


54,982.5 


Price  per 
cable  yard, 


Cents. 
16.0 
19.5 


Remarks. 


Completed,  new  work. 
Not  completed. 


This  local  board  work  was  constructed  under  United  States  specifications  and  the 
floperintendence  of  United  States  inspector. 

The  cost  of  this  work  was  $8,975.80. 

During  the  period  from  May  1,  1903,  to  April  30,  1904,  earth  was  added  to  the 
kvee  in  the  part  of  this  district  under  the  Mississippi  River  Commission  jurisdiction, 
ttfollovra: 

Cubic  yards. 

By  the  United  States ', 90,000.0 

By  the  local  levee  board 5,103.5 

Total 95,103.5 

None  of  the  existing  levee  was  lost  or  abandoned  during  this  season  on  account  of 
canng  banks  or  from  other  causes. 

The  followiz^  is  a  summary  of  the  earth  in  the  levees  of  this  district  from  the  lower 
limit  of  Birds  Point  south: 
i  Cubic  yards. 

[Pntupby  the  United  States  and  in  place  April  30,  1903 287,198 

Added  from  May  1,  1903,  to  April  30,  1904 90,000 

Total  by  the  United  States 377,198 

I  Pat  up  bv  the  levee  board  and  in  place  April  30,  1903 98, 700 

^  Ht  up  by  landowners  back  of  Wolf  Island  and  in  place  April  30,  1903 180, 000 

Added  from  May  1,  1903,  to  Apri^30,  1904 5,104 

Total 283,804 

Levee  in  place  April  30,  1904:  * 

Erected  by  the  United  States 377,198 

Erected  by  local  authorities  and  others 283,804 

Total  in  place 661,002 

;  The  extension  of  the  levee  southward  during  the  fiscal  year  cut  off  the  drainage  of 
I  one  of  the  small  independent  basins  situated  between  the  Mississippi  River  from 
:  Birds  Point  to  the  outlet  of  Brewer  Lake,  Russ  and  Walnut  ridges,  which,  as  stated 
I  ibove,  can  be  drained  only  through  Brewer  Lake. 

!  The  local  authorities  decided  to  construct  at  the  foot  of  Brewer  Lake  a  culvert 
I  through  the  levee  to  drain  this  watershed. 

!  Preliminary  examinations,  projects,  plans,  and  specifications  for  such  structure 
j  were  made  in  this  oflSce  under  your  direction. 

I  The  area  of  Brewer  Lake  watershed  is  about  12  square  miles,  8,000  acres.  About 
jtvo-thirds  of  this  territoiy  is  under  cultivation,  and  from  the  data  collected  and  ana- 
!  lyzed  in  my  report  dated  January  8, 1903,  Brewer  Lake,  used  as  a  reservoir,  was  called 
j  open  to  store  110,000,000  cubic  feet  of  rain  water. 

I  Brewer  Lake  has  a  length- of  about  7}  miles;  its  average  section  available  for  stor- 
age is  2,850  square  feet,  and  its  storage  capacity  about  104,000,000  cubic  feet.  The 
:  ttke  was  thus  found  insufficient  to  take  care  of  the  drainage  water  from  the  whole 
'  ^tershed  during  the  maximum  duration  of  the  high-water  period. 
!  The  culvert  was  to  be  designed  so  as  to  discharge  the  accumulated  maximum 
wainage  water  in  about  fifteen  days,  with  a  flow  of  water  through  it  of  not  over  10 
feet  per  eecbnd,  which  represents  a  discharge  of  85.61  cubic  feet  per  second. 
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Plans  of  different  forms  and  modes  of  construction  were  submitted  by  this  office 
to  the  Mississippi  River  Commission.  The  plans  for  a  steel-ooncrete  culvert  were 
adopted  September,  1903,  and  work  on  this  structure  was  begun  by  the  levee  bosid 
December  15,  1903. 

This  culvert,  of  which  plans  and  detail  drawings  are  herewith  transmitted,  is  i 
conduit  120  feet  long,  having  two  chambers  36  inches  in  diameter.  The  inlet  and 
outlet  of  this  conduit  are  provided  with  retaining  and  wing  walls.  The  outl^  bast 
concrete  floor  apron  and  the  spillway  is  to  be  revetted  with  riprap  to  prevent  800^l^ 
ing.  Corrugated  steel  bars  three-fourths  and  one-half  inch  square  are  used  as  fonm 
and  reenforcement  for  the  conduit,  which  is  entirely  of  concrete  in  the  proportioD  1, 
2,  and  6,  Portland  cement,  sand,  and  gravel.  The  chambers  are  revetted  with  a  one- 
half  inch  cement  wearing  coat,  which  is  built  simultaneously  with  the  concrete  fill* ; 
ing.  This  wearing  coat  is  in  the  proportion  of  1  and  2.  The  retaining  and  wiq| 
walls  are  of  concrete  of  the  same  proportions  as  for  the  conduit,  reenforced  wim 
three-fourths  and  one-half  inch  corrugated  steel  bars  placed  as  indicated  on  drawiiqi^ 

This  structure  rests  on  cap  pieces  of  cypress  8  incnes  square,  driftbolted  to  piliiiK 
10  inches  in  diameter,  having  a  penetration  of  16  feet  and  placed  5  feet  apart  £vcf7 
10  feet  along  the  conduit  concrete  rings  1  foot  wide  are  projecting  6  incnes  from  thi 
surface  of  the  main  structure.  The  wnole  mass  is  bedded  and  inclosed  in  paddled 
clav  to  prevent  any  percolation  of  water  along  the  conduit  The  retaining  and  wii^ 
walls  are  backed  up  also  with  puddled  clay. 

For  the  closure  of  the  conduit,  flap  valves  are  adopted.  These  are  hinged  to  cask* 
iron  pipes  one-half  inch  thick,  36  inches  in  diameter,  projecting  4  feet  from  thefue 
of  the  wall  and  encased  6  feet  in  the  concrete  masonry  of  the  conduit. 

The  natural  ground  through  which  the  culvert  is  built  has  a  layer  of  fine  euid 
about  3  feet  thick,  beginning  1  foot  above  the  top  of  the  piling.  This  necessitated,  - 
to  prevent  the  free  percolation  of  the  water  through  this  stratum  of  sand  under  the 
levee  at  the  culvert  site,  the  construction  of  a  wall  or  core  of  puddled  clay  aod  spalb 
extending  100  feet  each  way  from  the  axis  of  the  culvert,  just  back  of  both  retaminf 
walls. 

The  elevation  of  the  inlet  ditch  is  306.3  feet,  Memphis  datum,  3  feet  above  that  of 
the  low-Water  surface  in  this  lake,  and  elevation  of  tne  spillway,  303.5  feet 

The  levee  over  the  culvert  is  to  be  built  with  a  banquette  between  the  retuning 
walls  and  will  be  of  the  Mississippi  River  Commission  standard  grade  and  cross 
section. 

The  levee  line  crosses  the  natural  outlet  of  Brewer  Lake  500  feet  above  the  culvert. 
The  embankment  across  this  outlet  has  a  fill  of  32  feet  and  is  built  to  standard  sectioii 
and  height  with  a  banquette,  8  feet  below  its  crown,  of  adopted  dimensions. 

The  construction  of  the  culvert  at  the  time  of  this  report  is  not  entirely  completed. 
The  river-side  retaining  and  wing  wall  is  yet  to  be  finished.  This  work  was  begun 
December  15,  1903,  and  had  to  oe  suspended  durins  nearly  the  whole  winter  on 
account  of  bad  and  freezing  weather.  At  the  end  of  March,  the  work  had  jnst  been 
resumed  when  it  had  to  be  stopped  again  on  account  of  high  water^ 

It  is  estimated  that  the  cost  of  the  culvert  proper  will  not  exceed' $7,500. 

In  addition  to  this  culvert  asa  main  drain,  the  drainageof  the  Brewer  Lakewater^ed 
will  require  several  lateral  ditches  to  be  dug  on  the  east  side  of  the  lake  to  facilitate 
the  complete  drainage  of  the  territory  occupied  by  White  Pond.  These  ditches  are 
now  ver^  important  for  the  land  east  of  the  lake,"  and  ought  to  be  excavated  as  soon 
as  practicable,  the  extension  of  the  levee  during  this  fiscal  year  having  cut  off  the 
small  depressions  through  which  part  of  the  drainage  of  this  territory  was  findiiw 
its  way  to  the  river.  For  this  reason  the  backwater  accumulated  during  the  Apm 
flood  will  remain  longer  than  after  previous  floods  on  the  land  east  of  Brewer  Lak^ 
and  might  be  the  cause  of  complaints  from  the  landowners  of  this  section  of  the 
digtrict,  who  certainly  will  not  understand  the  real  cause  of  the  retarded  dnunage 
of  the  backwater. 

The  lateral  canals  or  drains  will  also  be  a  benefit  to  the  general  drainage  of  the 
Brewer  Lake  basin,  as  they  will  increase  the  storage  capacity,  acting  as  latenu 
reservoirs. 

The  work  done  by  the  United  States  from  stations  5/20  to  6/0,  also  the  levee  board 
embankment  work  over  the  culvert,  was  under  contract  with  the  Shutt  Improvement 
Company. 

These  contractors  have  prosecuted  their  contract  in  a  very  unsatisfactory  manner. 
The  contract  was  let  in  March,  1903,  and,  notwithstanding  the  late  high  stage  of  the 
water,  the  Shutt  Iniprovement  Company  could  have  begun  operations  at  the  end  « 
June  or  early  in  Julj'.  They  only  started  on  the  work  in  the  middle  of  October,  and 
the  labor  force  has'  been  since  entirely  insuflicient.    Practically  since  the  end  of 
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February  the  contractors  had  no  force  whatever  on  the  work,  and  now  for  the  last 
month  not  even  a  representative  ot  the  company,  not  to  speak  of  any  outfit,  is  on 
the  ground. 

On  March  28,  when  the  gauge  at  Cairo  was  43  teet,  preparations  were  made  for  the 
protection  of  the  levees  in  the  district  during  the  commg  flood. 

The  high -water  protection  work  was  in  charee  of  United  States  inspector  George 
de  Beughem,  but  all  expenses  were  borne  by  the  levee  board. 

The  maximum  reach  by  the  spring  flood  was  49.2  feet  on  the  Cairo  gauge,  and  the 
water  stood  against  the  levees  an  average  of  1  foot  below  the  1903  high  water. 

A  protection  levee  200  feet  in  length  was  constructed  in  front  of  the  culvert  to 
prevent  the  flow  of  water  over  the  unfinished  work.  This  levee  contains  about  800 
cubic  yards  and.acted  successfully;  but  as  the  river  was  rising  the  seep  water  behind 
this  embankment  came  up  into  tne  unfinished  part  of  the  culvert,  and  to  protect  it 
from  any  damaee  the  ground  between  the  protection  levee  and  the  inlet  retaining 
wall  was  floodea,  thus  forming  a  pond  of  dead  water.  This  has  proved  to  be  a  good 
measure,  as,  when  the  water  subsided,  the  culvert  was  found  not  to  have  suffer^  in 
any  manner  from  the  flood. 

Several  places  along  the  levee  had  to  be  protected  with  sacks,  and  at  the  end  of 
I  the  new  levee  a  spur  made  of  sacks  and  brush  successfully  prevented  any  loss  of 
i  embankment. 

The  cost  of  the  high-water  protection  work  was,  including  the  protection  levee  in 
front  of  the  culvert  and  the  work  done  on  the  levee  at  Birds  Pomt,  built  this  year 
i  by  the  levee  district,  $4t50.    This  sum  was  paid  by  the  local  board  and  the  United 
,  States  furnished  only  5,000  sacks. 

A  profile  showing  the  high-water  elevation  and  the  exact  location  where  work  has 
I  been  done  on  the  levee  during  this  flood  is  transmitted  with  this  report. 
»     It  is  estimated  that  the  acreage  covered  by  the  last  overflow  in  this  district  is  nearly 

equal  to  that  covered  by  the  1903  flood— that  is,  from  160,000  to  170,000  acres. 
'     The  work  in  the  Upper  St.  Francis  levee  district  proposed  to  be  done  next  fiscal 
!  year  is  as  follows: 

From  stations  6/0  to  6/19,  40,000  cubic  yards  of  new  work,  in  continuation  of  the 
;  levee  from  Birds  Point  to  Brewer  Lake.    This  work  will  be  done  under  the  super- 
vision of  this  office,  but  will  be  paid  by  the  levee  board. 

From  stations  10/35  to  15/38,  120,000  cubic  yards  of  new  work,  from  0*Bryan's 
Ridge  to  Crosno.    This  work  will  be  done  by  the  United  States. 

From  stations  15/38  to  18/44,  83,000  cubic  vards  of  new  work,  from  Crosno  to  the  * 
north  end  of  the  existing  State  levee  back  of  Wolf  Island.    This  work  will  be  done 
under  the  supervision  of  this  office,  but  will  be  paid  for  from  funds  raised  by  the  land- 
owners of  the  adjacent  territory. 

In  addition  to  this  it  is  more  than  probable  that  from  ten  to  fifteen  thousand  dol- 
lars* worth  of  levee  work  will  be  done  during  the  coming  season  by  the  levee  board, 
under  United  States  supervision,  extending  southward  the  State  levee  from  its  south 
end  opposite  the  foot  of  Wolf  Island. 
After  this  work  shall  have  been  constructed,  a  total  of  4,558,650  cubic  yards  addi- 
;  tional  will  be  required  to  complete  the  levees  in  this  district,  the  cost  of  which  is 
i  estimated  at  1592,600. 

I      Before  closing  this  report  I  will  state  that  in  this  district  the  United  States  law  for 
the  protection  and  preservation  of  work  built  by  the  Unite<l  States  is  well  observed 
W  the  people.    As  soon  as  copies  of  the  law,  in  accordance  with  your  instructions. 
Were  posteo  along  the  levee  line,  all  trespassing  on  the  embankment  ceased  and  all 
fences  and  other  obstructions  were  removed  from  the  levees.    Several  buildings  are 
yet  located  on  the  right  of  way,  but  the  local  board  is  proceeding  to  obtain  legal 
rights  to  order  their  removal. 
The^following  inclosures  accompany  this  report  and  form  part  of  it: 
Map  showing  the  drainage  of  Mississippi  County,  Mo. 
Plans  and  drawings  of  Brewer  Lake  culvert. 
Map  and  profile  of  this  fiscal  year's  levee  work. 
Profile  of  nigh-water  elevation  and  high- water  protection  work. 
Profile  of  the  work  proposed  to  be  done  during  next  fiscal  year. 
Respectfully  submitted. 

Chas.  Le  Vasseur, 

Aftsi^fint  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  2  F. 

BEPOBT  OF  MR.    CHAS.  LE  VAS8EUR,  ASSISTANT   ENGINEER  ON  LETEE8  IN  BEELFOOT  LEVEE 
DISTRICT   DURING   THE  SEASON   OF   1903-4. 

Memphis,  Tenn.,  Maif  1, 1904, 
Captain:  I  have  the  honor  to  make  the  following  report  on  the  leveee  in  the  Reel- 
foot  district,  and  on  the  work  done  under  my  chaise,  during  the  season  of  1903-4. 

The  Reelfoot  levee  district,  which  is  on  the  left  beink  of  the  river,  lies  at  the  head 
of  the  Reelfoot  Basin.  This  basin  is  bounded  on  the  north  and  east  by  the  line  of 
bluffs  extending  from  Columbus,  Ky.,  to  Memphis,  Tenn.,  on  the  west  by  the  Misse- 
sippi  River,  and  on  the  south  by  the  Obion  River,  which  empties  into  the  MisBissipiit 
at  a  point  some  100  feet  below  Hickman,  Ky.  Its  average  width 'is  12  miles,  in 
this  basin  is  situated  a  part  of  Prairie  Ridge,  which  has  its  origin  in  the  Upper  St 
Francis  district  on  the  right  of  the  river  and  which  has  been  cut  through  oy  the 
river  at  New  Madrid,  Mo.  (70-R).  This  Prairie  Ridge  is,  in  this  basin,  about  20 
miles  long,  forms  the  river  bank  for  many  miles,  and,  by  its  location  between  Reel- 
foot  Lake  and  the  river  and  its  elevation  well  above  the  highest  flood,  acts  as  a 
natural  levee.  This  natural  topographical  feature,  with  the  construction  gf  the  leveea 
in  the  Reelfoot  levee  district,  will  practically  protect  the  greater  part  of  the  btsiii. 
This  levee  district  was  created  by  a  resolution  of  the  Mississippi  River  Commieaon 

Sasi^ed  at  is  session  of  November,  1900.  It  extends  from  the  bluff  at  tiie  city  of 
[ickman,  Ky.,  to  the  highland  near  Slough  Landing,  Tennessee,  a  distance  by  river 
of  24  miles.    The  length  of  the  levee,  when  completed,  will  be  about  21  miles. 

The  area  that  will  be  protected  by  this  levee  includes  the  entire  bottoms  of  Red- 
foot  Lake  and  contains  aoout  310  square  miles. 

Two  local  lx)ards  are  in  this  district — one  for  the  territorv  situated  in  K«itncky, 
known  as  the  Fulton  County  levee  board;  the  other  for  the  territory  situated  in 
Tennessee,  known  as  the  Lake  County  levee  board.  About  16  miles  of  the  leree 
line  are  located  in  Fulton  County,  Ky.,  and  the  remaining  5  in  Lake  County,  Tenn. 

It  is  estimated  that  about  175,000  acres  of  overflowed  lands  will  be  reclaixned  bv 
the  building  of  the  levees  in  this  district.  Only  about  25,000  acres,  or  one-seventh 
of  the  entire  acreage,  are  in  Kentucky,  the  remainder  being  in  Lake,  Obion,  and 
Dyer  counties,  Tenn. 

In  1901  the  citizens  of  Fulton  County,  Ky.,  organized  a  provisional  board  of  levee 
commissioners.  In  1903  this  organization  was  legally  recognized  by  the  Kentucky 
legislature. 

By  the  terms  of  the  constitution  of  the  State  of  Kentucky  the  Fulton  County  levee 
board  is  permitted  to  vote  and  collect  each  year  a  tax  of  not  exceeding  50  cents  on 
the  $100  worth  of  property  in  the  territory  to  be  reclaimed  for  all  purposes.  In  view 
of  the  fact  that  only  about  25,000  acres  of,  at  present,  low-priced  lands  could  be 
taxed,  the  Fulion  County  levee  board  can  not  realize  more  than  $500  per  year  from 
taxation.  Hence  this  board  decided  it  best  to  depend  upon  voluntary  donations  for 
the  present,  or  until,  from  the  enhanced  value  of  the  overflowed  lands,  a  larger  sum 
could  be  realized  from  taxation. 

In  this  way  the  board  has  secured  voluntary  donations  from  the  landowners  in  the 
county  sufficient  to  acquire  the  entire  right  of  way  for  the  16  miles  of  levee  in  Ken- 
tucky, to  pay  the  damage  to  crops  occasioned  by  the  building  of  the  levee,  to  build, 
about  2  miles  of  embankment,  and  to  repair  the  United  States  Government  levee 
materially  damaged  by  the  1903  flood. 

Durinj^  the  fiscal  year  the  board  expended  the  sum  of  $14,835.55  on  levee  work, 
which  will  be  described  below,  and  expect  t6  raise  from  five  to  eight  thousand  dol- 
lars for  work  to  be  done  during  next  season. 

All  the  w^ork  done  by  the  Fulton  County  levee  board  is  done  under  the  supervision 
of  this  office  and  in  accordance  with  the  United  States  specificatioi^. 

The  Lake  County  levee  board  was  organized  during  the  beginning  of  the  fiscal  yew 
1900-1901.  The  jurisdiction  of  this  board  extends  from  the  Kentucky-TennefflW 
State  line  to  Slough  Landing.  This  board  has  no  annual  income.  The  funds  o«d 
in  the  building  of  the  4!^  miles  of  levee  by  this  organization  during  last  fiscal  yev 
were  derived  from  the  sale  of  $100,000  6  per  cent  10-50  year  bonds.  Of  these  fonds 
there  remains  $17,000  now  in  the  hands  of  the  board,  which  will  be  expended  on 
levee  work  as  here  below  described. 

There  is  no  levee  tax  in  this  county  except  to  pay  interest  on  the  bonds  above 
mentioned,  and  when  the  board  will  have  expended  the  $17,000  left  there  will  be  no 
revenue  to  be  applied  to  levee  construction  or  maintenance,  not  to  speak  of  high- 
water  protection  work. 

In  tne  Reelfoot  district  levee  construction  work  by  the  United  States  was  begon 
during  the  fiiscal  year  1902-3  and  was  extended  for  a  distance  of  2  miles  1,000  feet 
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below  the  initial  point  of  the  district,  sitoated,  as  described  above,  at  the  foot  of  the 
blufi  at  the  town  of  Hickman,  Ky. 

From  the  sundry  civil  appropriation  act  of  March  3,  1903,  the  Mississippi  River 
Commission  allotted  $20,000  for  levee  work  in  the  district. 

The  levee  work  done  by  the  United  States  between  May  1,  1903,  and  April  30, 
1904,  was  all  new  work  from  stations  4/0  to  5/33  (39  L.),  and  consisted  of  895,682 
cabie  yards  of  embankment  and  banquette,  1,587.3  cubic  yards  topping,  21,711.1 
cubic  yards  of  excavations,  782.8  cubic  yards  of  road  gap,  making  a  total  of  levee 
work  done  of  113,749.4  cubic  yards,  at  an  average  contract  price  of  14.45  cents  per 
cubic  yard. 

All  the  above  levee  work  was  constructed  to  an  elevation  about  2  feet  below  the 
establifihed  Mississippi  River  Commission  levee  grade,  with  a  topping  1  foot  bdow 
this  established  graae. 

Indudiiig  office  and  engineering  expenses  and  contingencies  the  actual  cost  of  the 
above-named  work  was  15.57  cents  per  cubic  vard. 

In  addition  to  the  above  work  by  the  United  States,  the  Fulton  County  levee  board, 
mnce  May  1, 1903,  repaired  the  2  miles  of  levee  built  by  the  Government  in  1902-3 
and  constructed  about  2  miles  of  new  levee.  The  work  done  by  this  board  is  as  fol- 
lows: Stations  O  to  2/7  (37  L.),  4,060  cubic  yards  of  repair  work;  stations  2/7  to  4/0 
(38  L. ),  101,000  cubic  yards  of  new  work,  a  total  of  105,060  cubic  yards. 

This  local  board  work  was  constructed  under  United  States  specifications  and 
Qnder  the  superintendence  of  the  United  States  inspector. 

The  coet  of  this  work  was  $14,835.55. 

The  new  work,  from  stations  2/7  to  4/0,  was  built  to  an  elevation  2  feet  below  the 
established  Mississippi  River  Commission  grade,  with  a  topping  to  1  foot  below  this 
established  grade. 

In  the  Lake  County  levee  district  during  the  period  from  May  1,  1903,  to  April 
30,  1904,  no  work  was  done. 

From  May  1,  1903,  to  April  30,  1904,  earth  was  added  to  the  levee  in  the  Reelfoot 
levee  district  as  follows: 

Cubic  yards. 

By  the  United  States.... 113,749 

By  the  Fulton  County  levee  board 105,060 

Total 218,809 

During  the  A]3ril  flood,  as  will  be  reported  below^,  about  2,300  cubic  yards  of  the 
work  done  this  fiscal  year  by  the  United  States  was  lost  at  the  end  of  the  levee,  sta- 
tion 5/31,  and  about  600  linear  feet  of  the  levee  built  by  the  Lake  County  levee  board 
in  1902-^  were  washed  away  at  the  north  end,  representing  a  loss  of  about  10,000 
cubic  yards. 

None  of  the  existing  levee  w^as  lost  or  abandoned  during  this  season  on  account  of 
caving  banks  or  from  other  causes  than  that  just  mentioned.  The  following  is  a 
summary  of  the  material  in  the  levees  of  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 141,912 

Added  from  May  1,  1903,  to  April  30,  1904 113,749 

Total 255,661 

Less  amount  lost  during  the  1904  flood 2,300 

Total  in  place  built  by  the  United  States 253,361 

Pot  up  by  the  Lake  County  board  and  in  place  April  30,  1903 440,  710 

Added  fromMay  1, 1903,  to  April  30, 1904,  by  the  Fulton  County  levee  board. .  105, 060 

Total 545,770 

less  amount  lost  during  the  1904  flood 10,000 

Total  in  place  built  by  the  local  boards 535,770 

levees  in  place  April  30,  1904: 

Erected  by  the  United  States 253,361 

Erected  by  the  local  boards 535,770 

Total  in  place 789,131 

The  levee  work  done  by  the  United  States  from  4/0  to  5/33  was  done  jinder  contract 
with  M.  J.  Roach.    This  work  was  prosecuted  with  diligence  and  completed  on  Sep- 
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tember  12,  1903,  in  a  satisfactory  manner  with  the  exception  of  the  last  statione, 
which,  on  final  inspection,  were  found  slack  in  cross  section  and  pat  up  with  leas 
care  than  the  balance  of  the  contract.  A  certain  quantity  was  deducted  for  the  slack 
in  cross  section,  and  the  dressing  of  these  stations  was  done  over  by  the  local  levee 
board  contractor  for  M.  J.  Roach. 

The  levee  work  done  under  the  Fulton  County  boaVd  was  constructed  by  Oatzen  & 
Co.,  and  has  been  put  up  to  the  entire  satisfaction  of  the  Government. 

When  the  embankment  work  done  by  the  United  States  from  4/0  to  5/33  was  com- 
pleted, it  was  decided  to  protect  the  end  of  the  levee  at  station  5/33  with  a  revetntent 
to  prevent  damage  to  it  from  erosion  action  of  the  overflow  water. 

This  protection  work  consisted  in  a  barricade  made  of  logs,  brush,  and  sacks  filled 
with  earth.  A  plan  of  this  work  accompanies  this  report.  The  cost  of  the  barricade 
was  $375. 

The  levee  work  in  this  district  was  done  during  the  past  season  under  the  direct 
supervision  of  United  States  Inspector  Fred  Wigstrand. 

On  March  26,  1904,  when  it  became  apparent  that  the  river  would  reach  a  high 
sta^e,  preparations  were  begun  for  the  protection  of  the  levee  against  the  flood. 
United  States  Inspector  P.  M.  Lohman  was  sent  in  charge  of  the  high-water  work, 
but  was  relieved  a  few  days  later  by  Mr.  W.  A.  McTighe. 

The  maximum  elevation  reached  by  the  spring  flo<xl  was,  along  the  levees  in  this 
district,  about  0.7  below  that  of  1903  flood. 

The  barricade  protecting  the  end  of  the  levee  acted  well  and  has  not  been  under- 
mined by  the  flood  water;  but  200  feet  above  it,  on  the  land  side  of  the  levee,  a  pile  of 
logs  and  driftwood  was  situated  about  25  feet  from  the  foot  of  the  slope,  the  curreot^ 
of  the  backwater  flowing  along  the  levee,  when,  encountering  this  obstruction,  it  was  * 
deflected  against  the  embankment  and  succeeded,  notwithstanding  the  constmction  of 
dikes,  sack  cribs,  and  revetment,  in  breaching  it.  It  was  thought  for  several  days 
that  the  high- water  protection  work  at  this  locality  had  been  efficient  to  prevent  a 
break,  but  on  April  5,  when  the  river  had  attained  its  maximum,  the  levee,  where 
previously  breached,  caved  in  to  a  width  of  about  70  feet  The  ends  of  the  crevww 
were  immediately  revetted  with  sacks,  and  further  enlargement  of  the  gap  was  soccer 
fully  stopped.  This  gap  had  attained  a  width  of  about  150  feet,  but  no  hole  wa^ 
created  by  the  crevasse.  It  is  believed  that  the  cave  of  the  embankment  was  doe  to 
faulty  construction  at  this  place,  as  when  it  occurred  stumps  and  logs  were  otasenred 
to  have  been  left  under  the  levee  embankment. 

Several  small  eeejta  along  the  levee  were  revetted  with  sacks  and  brush,  bat  did 
not  cause  apprehension  at  any  time. 

In  Lake  County  the  current  of  the  flood  water  imdermined  and  washed  away 
about  600  feet  of  embankment  at  the  north  end  of  the  levee  built  by  this  board  in 
1902-3.  The  local  board  of  this  county  assumed  charge  of  the  high-water  protection 
work,  and  at  the  time  of  this  report  the  exact  cost  of  the  work  could  not  be  ascertained. 

The  cost  of  the  high- water  work  on  the  Fulton  County  front  was  $597. 20,  pwd  by  the 
United  States  and  $110.50  paid  by  the  board.    The  Government  furnished  3,000  sacks. 

A  proflle  showing  the  hig[h -water  elevation  and  the  exact  location  where  work  has 
been  done  on  the  levee  during  this  flood  is  transmitted  with  this  report 

This  district  during  the  flood  did  not  receive  much  protection  from  the  existing 
levees.  The  water  coming  through  the  10-mile  gap  between  the  two  ends  of  the 
levee  overflowed  about  the  same  area  as  in  1903  (about  300  square  miles).  The  only 
benefit  was  received  by  the  land  in  the  upper  end  of  Fulton  County.  The  back- 
water reaching  only  to  station  4/40  on  the  levee.  tlie  land  above  this  point  could  be 
cultivated  durmg  tne  flood.  ' 

The  proposed  work  in  the  Reelfoot  levee  district  to  be  done  next  fiscal  year  is  u 
follows: 

From  5/33  to  7/0  and  from  8/0  to  8/46, 120,000  cubic  yards  of  new  work,  in  continu- 
ation of  the  work  done  this  fiscal  year,  will  be  done  by  the  United  Stat^. 

The  Fulton  County  board  expect  to  do,  from  7/0  to  8/0,  42,000  cubic  yards  of  new 
work  under  the  office  supervision  of  this  office.  '  ^ 

The  Lake  County  board  will  repair  the  damage  done  to  their  levee  by  the  flood 
and  extend  the  levee  northward  to  the  State  Une.  This  board  assumes  all  super- 
vision of  their  work,  which  is  done  entirely  independent  of  this  office. 

When  this  work  shall  have  been  constructed,  a  total  of  1,300,000  cubic  yards  will 
yet  be  required  to  complete  the  levee  in  this  district  This  amount  will  cost  prob- 
ablv  $195,000. 

The  United  States  law  for  the  protection  and  preservation  of  the  levees  is  well 
observed  in  the  Fulton  County  district,  where,  immediately  after  copies  of  said  law 
were  given  to  the  local  authorities  and  po8te<l  along  the  levee,  the  local  board  pro- 
ceeded in  the. removal  of  fences  and  other  olwtructions. 

It  is  not  the  same  in  Lake  County,  where  trespassing  on  the  embankment  ia 
reported  to  be  a  usual  occurrence. 
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The  following  inclosuree  accompany  this  report  and  form  part  of  it: 
Map  showine  the  location  of  the  levees  in  the  Keelfoot  district 
Plan  of  the  barricade  erected  at  station  6/33. 
Profile  of  high- water  elevation  and  high-water  protection  work. 
Profile  of  the  work  proposed  to^be  done  daring  next  fiscal  year. 
Respectfully  submittea. 

Ghas.  Le  Vasseur, 

Assigtant  Engineer. 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


Detenl  sUUement  of  loork  done  on  and  condition  of  Reelfoot  levee  during  high  water  of 

April,  1904. 

Station  2/10:  At  base  of  levee,  land  side,  50  sacks  used  to  fill  mud  boil. 

From  station  3/36  to  3/40:  Levee  washing  at  base  on  river  side;  protected  by 
sacking. 

Station  3/46:  At  base  of  levee,  land  side,  76  sacks  used  to  fill  small  wash. 

Station  6/11:  At  base  of  levee,  land  side,  20  sacks  used  to  fill  boil. 

From  station  6/23+40  to  5/25:  Levee  washing  at  base,  river  side;  crossing  at  station 
5,/23-f-52  washed  away  on  river  side;  protected  by  sacking. 

From  station  5/26+04  to  6/27+96:  Levee  washing  at  baise;  sacked. 

From  station  6/27+96  to  5/32+36:  Levee  washed  away;  2,055  sacks  used  from 
station  6/26+04  around  upper  end  washout  to  prevent  further  washing. 

Tabulated  statement  of  high-water  elevations  from  milepost  0  to  milepost  5,  Reelfoot  Lake 
district,  high  watery  April,  1904. 


Mile. 

Elevation 

high  water, 

nvereide. 

Elevation 
backwater, 
land  side. 

Milepost  0 

Mileport  1 

310.89 
310.66 
310.69 
810.  M 
309.89 

Milepost  2 

MUepoBt  3 

MiiepS  4 :::::;::.::::;::;:::::::::::;:;::::::::::::::::::::::;::::....::..::: 

MilepoBt  6 

306.70 

The  backwater  reached  only  to  station  4/40. 

NoTS.— The  elevations  are  referred  to  the  Memphis  datum. 


Appendix  2  G. 

BEPORT    OP    MR.    A.   F.    KILPATRICK,    UNITED    STATES    ASSISTANT    ENGINEER,    ON    LEVEES, 
LOWER  ST.  FRANCIS  LSVEE  DISTRICT,  FOR  SEASON   1903-4. 

Memphis,  Tbnn.,  May  1, 1904. 

Caftaik:  I  have  the  honor  to  submit  the  following  report  of  operations  on  levee 
work  in  the  Lower  St.  Francis  levee  district  for  the  year  ending  April  30,  1904: 

This  district  (79  to  298  miles  below  Cairo,  R. )  extends  from  the  high  lands  about 
9  miles  below  New  Madrid,  Mo.,  to  the  mouth  of  the  St  Francis  River  in  Arkansas, 
a  distance  of  219  miles  by  river.  When  completed,  its  length  by  levee  line  will  prob- 
ably be  about  210  miles,  and  the  area  protected  will  be  about  3^500  square  miles. 
(For  further  descriptions  see  supplement  to  Report  of  Chief  of  Engineers,  1902,  p.  95. ) 

Attheb^g:inningof  the  year  there  were  five  incompleted  contracts  in  force,  as  follows: 


^                      StaUon. 

Miles 
below 
Cairo. 

Cubic  yards 
in  place. 

Cubic  yards 

to  be 

placed. 

Total. 

Price  per 
cubfc 
yard. 

0158-1/54.17 

79  R. 

92  R. 
112  R. 
128  R. 
208  R. 

4,883.0 
7,966.7 
79.927.1 
49,926.5 
128,933.7 

1.103.0 
145,149.0 

40, 144. 2 
110,517.2 

21,707.8 

5,485.0 
153,105.7 
120,071.3 
160,443.7 
160,641.0 

Cents. 
14.45 

ii)(hK..:::;:::::::::::::::::::::::::::::::: 

15.  UO 

29f28-81f5 

15.00 

^frlMT/Sl 

15.00 

122/0-127/28 

14.00 

Total 

271,126.0 

818,620.7 

589,746.7 

Of  the  above  contracts,  that  from  stations  11/0  to  15/0  is  still  in  force,  incompleted 
OQ  account  of  unusual  weather  and  high  water  conditions,  on  which  135,105.7  cubic 
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yards  are  in  place,  with  18|000  cubic  yards  vet  to  be  placed.  The  contract  for  skcdoni 
0/52  to  1/5+17  was  terminated  owins  to  failure  of  the  local  levee  board  to  obtain  rigfal 
of  way,  and  was  subseouently  completed  by  hired  teams.  That  for  stations  29/23  U 
31/5  was  also  completeci  by  hired  teams  during  the  present  ^ear. 

From  the  allotment  of  |125,000  made  from  the  appropriation  for  the  year  190M 
the  following  work  has  been  done:  * 


station. . 


Miles  be- 
low Cairo 

(right) 


Cubic  yards,  ^'?,^££®' 

mpiLe.     7^5^ 


Cost 


Cubic  yards 

to  be  Total 

placed     ,  (sboati 
(about). 


sio-nio 

15^17/0 

28/34  +65  to  29/40+35 

bllO-bVi'2 

83/44-83,'51 

127(2&-lS4/0 

Drain  ditch  on  mile  131 . 


85 
95 
111 
135 
168 
213 
210 


96,082.5 
68.554.8 
118.458.7 
26,905.1 

7,996.5 
51,183.8 

1,8»1.8 


CenU. 
16.48 
17.00 
14.00 
13.98 
14.70 
16.94 
25.00 


915,826.16 
11,654.23 
16.584.21 
3,762.18 
1,191.48 
8,661.99 
473.70 


Total 1 370,975.2 


58,153.90 


8.94&7 


178,866.7 
3,105.2 


96,081 
77,586. 

lia.4S& 
»,«6. 
7,996i 

290^000. 


190,917.6       »im.\ 


The  average  construction  price  will  be  about  17.4  cents  per  cubic  yard.  Of  the 
above,  the  contract  for  stations  15/0  to  17/0  is  yet  in  force,  the  contractor  having?  beea 
unable  to  complete  on  account  of  unusually  liad  weather,  labor,  and  high-water  con*, 
ditions.  A  contract  for  enlarging  the  levee  from  stations  5/0  to  8/0  was  also  awarded,  ^ 
but  the  work  had  not  been  commenced  in  August,  1903,  when,  on  account  of  the- 
rapidly  caving  bank  at  Caruthersville,  Mo.,  it  became  evident  that  a  new  levee  woold 
have  to  be  constructed  from  stations  28/34-t  65  to  29/40-f-35.  In  order  to  do  this, 
with  funds  available  for  the  district,  it  became  necessary  to  cancel  the  contract  from 
stations  5/0  to  8/0,  and  make  an  informal  one  on  the  new  work  from  stations  28/34- 
66  to  29/40-1-36.  On  this  account  the  contractor  who  built  the  new  levee  was  gruited 
an  extension  of  time  on  his  enlai^gement  work  from  stations  127/28  to  134,  and  iJ» 
on  the  informal  drain-ditch  contract  in  front  of  mile  131.  The  remaininff  informal 
contract  (for  stations  83/44  to  83/51),  for  a  short,  new  levee  back  of  the  baaly  washed 
old  one,  was  made  late  in  1903,  when  it  developed  that  sufficient  funds  were  available. 

On  the  unfinished  contracts  of  the  previous  year  there  was  expended  for  hired 
teams: 

On  contract  from  stations  29/23  to  31/5 $2,893.75 

On  contract  from  stations  0/52  to  1/5-f  17 $91.00 

Making  a  total  of 3,584.75 

Team  repair  work  was  also  done  on  miles  45,  49,  and  53,  amounting  to  |317,  mak- 
ing a  grand  total  cost  of  team  work  $3,901.75.  This  sum,  added  to  the  $58,153.90 
expended  on  construction,  makes  a  total  expenditure  of  $62,055.65,  at  an  avenge 
contract  price  of  16.63  cents  per  cubic  yard. 

Of  the  $125,000  allotted  for  levee  work  in  the  district,  the  sum  total  expended  from 
May  1,  1903,  to  April  30,  1904,  including  construction,  engineering  expenses,  contin- 
gencies, surveys,  etc.,  was  $116,184.07,  at  an  average  price  of  31. 14  cents  per  cubic  yard. 

WALNUT  BEND. 

The  balance  of  the  funds  available  for  the  repairs,  protection,  and  extension  of  Wal- 
nut Bend  levee  May  1,  1903,  was  $88,713.94.  Of  this  sum,  $2,096.56  was  expended 
under  an  informal  contract  in  repairing  and  building  a  spur  levee  from  stations  5/32^20 
to  F/51,  containing  13,977  cubic  yards,  at  a  construction  price  per  cubic  yard  ofl^ 
centig.  Including  construction  work,  engineering  expenses,  surveys,  and  contingencies, 
the  sum  total  expended  was  $2,413.85,  bringing  the  average  price  per  cubic  yar^to 
17.27  cents. 

For  the  year  ending  April  30,  1903,  the  contract  for  stations  11/0  to  15/0  is  still  in 
force,  with  18,000  cubic  yards  to  be  placed. 

The  contracts  yet  in  force  for  the  year  ending  April  30,  1904,  are  as  follows:  Sta- 
tions 15/0  to  17/0,  127/28  to  134/0,  and  drain  ditch  on  mile  131,  on  which  there  are  to 
be  placed  about  191,000  cubic  yards,  making  a  grand  total  of  about  209,000  cabic 
yards  yet  to  be  placed. 

HIGH-WATER  MAINTENANCE. 

About  the  end  of  march,  1904,  it  became  evident  that  a  flood  stage  would  soon  be 
reached  in  this  district,  and,  in  obedience  to  your  instructions,  I  went  to  Caruthen- 
ville.  Mo.,  assumed  charge  of  U.  S.  steamer  Abbot  and  crew  and  effected  an  oiiganiza- 
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tion  to  protect  the  levee  from  Point  Pleasant,  Mo.,  to  Barfield,  Ark.  The  distance 
of  56  miles,  by  levee,  was  divided  into  three  equal  parts.  An  inspector  was  placed 
in  direct  charge  of  each  part,  who,  with  one  or  more  assistants,  constantly  traversed 
the  levee  in  search  of  weak  places,  with  fall  authority  to  take  all  stene  necessary  for 
its  protection.  The  local  levee  authorities  also  placed  watchmen  wno  walked  over 
the  levee  day  and  night  during  the  high-water  period,  which  lasted  from  about 
April  3  to  12. 

I  remained  on  the  steamer  Abbot,  plying  the  river  between  Point  Pleasant  and 
Barfield,  giving  instructions  to  and  receiving  reports  from  each  inspector  daily. 
Before  the  water  reached  a  dangerous  stage,  small  levees  were  built  across  depres- 
sions in  the  bank  at  the  upper  end  of  the  system,  where  about  1,500  feet  of  the  levee 
had  caved  into  the  river. 

No  other  work  was  necessary  until  on  the  night  of  April  8,  when,  owing  to  a  severe 
windstorm,  the  levee  became  badly  wave  washed  at  stations  35  to  40,  on  mile  37; 
25  to  30,  on  mile  41,  and  18  to  40,  on  mile  42.  Each  of  these  places  was  exposed  and 
the  bermuda  sod  had  been  destroyed  bv  weeds  and  hogs.  The  levee  was  only 
slightlv  injured  at  many  other  places.  Tne  storm  lasted  from  about  7  p.  m.  on  the 
7th  till  4  p.  m.  on  the  9th,  during  the  greater  part  of  which  time  the  steamer  Abbot 
was  windbound  on  the  Tennessee  shore. 

On  mile  37  the  landowners  did  some  protection  work  with  brush  and  plank,  and 
on  miles  41  and  42  United  States  Inspector  W.  H.  Growen,  with  a  United  States  force, 
{>laced  220  sacks  of  earth.  Some  unnecessary  work  was  also  done  by  local  authori- 
.  ties  on  mile  55  after  the  storm  was  over. 

The  water  reached  its  highest  stage  on  April  8,  when  the  Cottonwood  Point,  Mis- 
souri, gauge  read  38.15  feet,  or  1.85  feet  lower  than  the  highest  previous  record.  The 
flood  hei^bt  of  water  against  the  levee  was  ascertained  and  recorded  on  each  mile. 

Including  labor,  material,  team  hire,  steamboat,  engineering  expenses,  etc.,  the 
total  sum  expended  for  maintenance  on  the  56  miles  was  $1,500. 30,  or  about  $26.80 
per  mile. 

Respectfully  submitted. 

A.  F.  KiLPATRICK, 

A99i8tant  Engineer^ 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineen, 
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REPORT  OF  MR.  CHA8.  LE  VASSEUR,  ASSISTANT  ENGINEER,  ON  CONSTRUCTION  OF  TRAINING 
WALL   IN  SECOND   DISTRICT  DURING   THE  SEASON  OF   1903-4. 

Memphis,  Tenn.,  May  1,  1904. 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  construction  of  the 
training  wall  on  mile  16  in  Lower  St.  Francis  levee  district,  decided  upon  and  begun 
during  the  present  season. 

The' object  of  the  construction  of  this  training  wall  was  to  protect  the  levee  below 
it  from  being  cut  or  undermined  by  the  current  of  the  overflow  water  along  the 
embankment  during  the  high-water  period. 

During  the  flood  of  1897  the  levee  from  stations  15/42  to  16/10  was  badly  washed 
by  the  ^d  v  and  current  due  to  the  angle  made  in  the  embankment  at  15/35-|-64  and 
to  the  heaa  created  by  the  sudden  change  of  direction  in  the  levee  alignment.  Stan- 
di Bayou  runs  close  and  parallel  to  the  levee,  and  the  current  along  this  stretch  of 
levee  is  very  strong  during  flood  time.  For  these  reasons  three  spur  dikes  were  con- 
structed during  flscal  year  1899-1900,  at  a  cost  of  about  $4,000.  These  dikes  were 
dirt  embankments,  having  rejplar  levee  cross  section,  constructed  from  the  levee  to 
the  edge  of  the  bank  of  Stancii  Bayou.  The  ends  of  these  dikes  were  protected  by 
plank  revetment 

«During  the  1903  high  water  the  effect  of  these  dikes  has  been  beneficial  to  the 
levee,  deflecting  the  current  of  the  overflow  water  from  the  levee.  But  the  end 
revetment  has  been  partially  destroyed  by  the  current,  and  the  dikes  in  their  present 
condition  are  not  offering  sufiicient  protection. 

After  a  special  inspection  of  the  locality  and  a  careful  examination  of  the  conditions, 
it  was  decided  to  adTopt  the  mode  of  construction  described  l^elow. 

As  shown  on  the  accompanying  map,  300  feet  above  spur  No.  1  is  a  slough,  which 
daring  high  water  enters  into  Stancii  Bayou  and  creates 'a  large  whirl,  which  has 
undermined  the  bank  just  at  the  foot  of  spur  No.  1.  To  obviate  this  the  training  wall 
will  be  erected  from  station  15/35+64  on  the  levee  to  the  bank  of  Stancii  Bayou,  at 
a  point  150  to  200  feet  above  the  end  of  spur  No.  1,  amounting  practically  to  a  pro- 
longation of  the  levee  line  above  the  angle  of  station  15/35+64. 
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This  training  wall  will,  it  is  expected,  throw  the  main  current  of  Standi  Bayoa 
against  the  lower  bank  at  the  mouth  of  the  slough  and  cause  erosion  of  the  east  bank 
by  the  energy  of  two  currents,  that  of  the  slough  and  of  the  bayou,  thus  forming  a 
new  and  wiaer  channel  farther  away  from  the  levee. 

The  east  bank  of  Stancil  Bayou,  between  spurs  Nos.  2  and' 3,  has  shown  resolt  of 
active  caving;,  which  must  have  occurred  during  the  1903  flood.  This  caving  has 
certainly  progr^sed  during  the  flood  of  this  spring,  and  will  increase  very  materially 
if  the  bank  from  the  slough  to  spur  No.  2  is  caused  to  cave  eastward  by  a  deflection 
of  the  current. 

The  plan  for  this  training  wall  accompanies  this  report.  It  consists  of  a  plank  wall 
made  of  vertical  plank  2  by  12  inches,  well  driftbolted  to  waling  crosspieces  secured 
to  piling  placed  8  feet  apart.  The  plank  wall  will  extend  5  feet  below  the  surface  of 
the  ground.  The  construction  of  such  a  structure  is  very  simple,  and  material  was 
secured  in  the  vicinity  of  the  work. 

During  March,  1904,  a  proposition  made  by  C.  J.  Wagner,  contractor,  to  erect  this 
training  wall  for  the  sum  of  $1,074  was  accepted.  The  material  will  be  furnished  bj 
the  United  States.  The  piling  and  lumber  are  already  on  the  ground  and  work  will 
be  resumed  as  soon  as  the  stage  of  the  river  will  permit. 

With  this  training  wall  in  place,  the  three  spur  dikes  would  be  left  in  their  present 
condition,  without  further  repairs. 

This  locality  would  have  been  a  favorable  one  in  which  to  build  curve  levee  simi- 
lar to  that  built  in  the  Upper  Yazoo  levee  district,  section  36/37,  but  the  levee,  in  its 
present  location,  is  under  contract  for  enlargement,  and  the  ground  in  the  rear  is 
very  low.  The  construction  of  a  curve  levee,  not  takins  into  consideration  the  coat 
of  the  levee  which  would  have  to  be  abandoned,  would  certainly  be  much  more 
expensive  than  the  erection  of  the  training  wall. 

The  following  inclosures  accompany  this  report  and  form  part  of  it: 

Map  showing  the  location  of  the  levee  on  miles  16  and  17,  Lower  St  Francis  levee 
district. 

Plan  of  training  wall  at  station  15/35+64. 

Respectfully  submitted. 

Chas.  Le  V^asseus, 
United  Slates  Assislant  Engineer. 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 
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REPORT  OF  MR.   M.   GARDNER,   UNITED    STATES  ASSISTANT    ENGINEER,   ON    LEVEES,  UPPKB 
YAZOO   LEVEE  DISTRICT,  FOR  SEASON   1903-4. 

Memphis,  Tenn.,  May  1, 190i. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Upper  Yazoo  levee  district  for  the  year  ending  April  30,  1904: 

This  district  extends  from  the  blufifs  just  below  the  Tennessee-Mississippi  SUte 
line  (244  L.)  to  the  BoIivar-Ck)ahoma  County  line  (365  L.),  and  has  124  miles  of 
levee  and  protects  3,281  square  miles.  At  the  beginning  of  the  vear  there  was  one 
of  the  1902-3  contracts  still  in  force,  the  contractors  being  unabfe  to  complete  it  on 
account  of  the  unusual  weather  conditions  and  high  water. 

This  contract  was  for  a  new  loop  in  the  vicinity  of  Malones  Landing  (356  L.),froni 
stations  118/10  to  120/11,  and  amounting  to  370,544.5  cubic  yards,  of  which  amoant 
there  had  been  put  up  to  May  1,  1902,  128,947  cubic  yards,  leaving  a  balance  oi 
241,597.5  cubic  yards  to  be  put  up  during  this  year,  which  was  completed  March  7, 
1903.  ^ 

There  is  a  contract  of  the  1903-4  work  for  300,000  cubic  yards  still  in  force,  of 

which  amount  there  has  been  put  up  to  date  132,255.6  cubic  yards,  leaving  a  balance 

of  167,744.4  cubic  yards.    The  cause  of  this  contract  not  being  completed  on  time  is 

that  the  forces  of  the  contractors  were  moved  from  this  work  to  do  some  more  uiigent 

work  in  the  third  district 

During  the  year  earth  has  been  added  to  the  levee  as  follows: 

Cubic  ywds. 

By  the  United  States 373,853 

By  the  levee  board 1,333,891 

Total 1,707,744 
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There  was  abandoned  during  the  year  on  account  of  cavin^i:  bank  20,627  linear  feet 
of  levee,  amounting  to  490,000  cubic  yards. 

The  following  is  a  summary  of  earth  in  the  levees  in  this  district: 

Cubic  yards. 

Put  up  bv  the  United  States  and  in  place  April  30,  1903 6, 243, 933 

Added  from  May  1,  1903,  to  April  30,  1904 373,853 

Total 6,617,786 

Pat  up  by  the  levee  board  and  in  place  April  30,  1903 14,628,945 

Added  from  May  1,  1903,  to  April  30,  1904 .•. 1,333,891 

Total 15,962,836 

Levees  in  place  April  30,  1904: 

Put  up  by  the  United  States 6,617,786 

Put  up  by  the  levee  board 15,962,836 


Total 22,580,622 

Deduct  for  levee  abandoned  on  account  of  caving  banks 490, 000 

Leaving  in  place  April  30,  1904 22,090,622 

The  United  States  put  up  during  the  year  373,853  cubic  yards  at  a  cost  of  $65,303.41, 
or  an  average  price  per  cubic  yard  of  17.46  cents,  without  office  and  enjjineering  ex- 
penses. The  total  amount  of  money  expended  during  the  year,  includmg  office  and 
engineering  expenses  and  contingencies  was  $75,779.13,  making  the  final  cost  of  earth 
put  up  20.27  cents  per  cubic  yard. 

The  levee  board  has  constructed,  repaired,  and  enlarged  the  following  levees: 


Location. 

Miles 
below 
Cairo. 

Kind  of  work. 

Remarks. 

7/20-10/0 

253  L. 

256  L. 

257  L. 
260  L. 
264  L. 
274  L. 
277  L. 
319  L 
333  L. 

339  L. 

340  L. 

352  L. 

353  L. 

357  L. 

358  L. 

Enlarsrement 

1211-14/15 

New.. 1 

H'15-15/19 

Enlargement ; 

16.17-1 9^1) 

do 

2W>-2a27 

do 

270-29K) 

do 

35/40-361 

New 

77/32-79/0 

Enlargement 

New 

Miles  83  and  M 

This  is  a  cross  levee  between  the  front 

lll/V-111/20 

Enlarsrement 

and  back  levees.    Not  completed. 

113/0-113/83 

do 1 

lliO-115/12 

do 

116/1^117/0 

Topping 

'Vrkf.  orkmrkl0f<w1 

112(11-122/14 

Enlargement 

122^48-124/2 

do '..  \'^'^^    *' "^    * 

The  total  cubic  yards  put  up  by  the  levee  board  amounts  to  1,333,891,  at  a  cost  of 
1268,023.79,  or  20.93  cents  per  cubic  yard,  without  office  and  engineering  expenses. 
The  following  is  a  statement  of  expenditures  of  the  levee  board  during  the  year: 

Earth  work $268,023.79 

Levee  maintenance 79, 765. 09 

Engineering  expenses 15, 371. 78 

Right  of  way 26,768.69 

Lawyer's  salary 1, 800. 00 

Salaries 3,399.96 

Mileage  and  per  diem  for  levee  board  members 765. 65 

High- water  expenses 9, 000. 00 

General 4,898.17 

Total 409,793.13 

The  amount  expended  by  the  local  board,  including  construction,  maintenance, 
engineering  expenses,  and  right  of  way  was  $409,793.13,  making  a  final  cost  of  37.21 
cents  per  cubic  yard. 

In  tne  construction  of  the  Malone  levee  the  contractors  used,  for  the  first  time  on 
the  lower  Mississippi  River  to  my  knowledge.  Era  graders  pulled  by  traction  engines. 
The  grader  elevates  the  earth  with  an  endless  belt  and  loads  it  into  dump  wagons. 
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These  wagons  when  well  loaded  hold  40  cubic  feet.  There  were  four  engines  engaged 
in  this  work,  ranging  from  18  to  27  horsepower.  The  IS-horsepower  engine  appeeured 
as  efficient  as  the  larger  ones.  The  first  cost  of  an  outfit  of  this  kind  is  leas  tnan  one 
of  wheel  scrapers  and  teams  of  usual  capacity,  and  the  maintenance  and  opeiating 
expenses  less.  The  capacity  of  one  engine  and  grader  and  10  wagons  is  20,000  cubic 
yards  per  month  of  twenty  working  days  under  ordinary  working  conditions,  with  a 
haul  not  too  long  for  10  wagons  to  Keep  the  engine  busy.  Of  course  the  longer  the 
haul  the  more  wagons  can  be  used  behind  an  engine. 

The  experience  at  Malones  does  not  bear  out  the  above  figures,  but  there  were: 
some  good  reasons  for  |he  rather  poor  results  obtained  there,  and  is  hfirdly  a  fair  test 
of  the  efficiency  of  an  outfit  of  this  kind.  The  contractors  were  inexperienced  ittJ 
handling  this  kind  of  an  outfit,  and  there  were  numerous  breakdowns  of  parts  of  the^ 
engine  and  the  delay  in  getting  the  broken  parts  duplicated.  During  the  pipgireas 
of  the  work  it  became  apparent  that  certain  parts  of  the  engine  were  entirely 
too  frail  to  stand  the  strain  on  them,  and  they  were  constantly  breaking,  causing 
delays.    A  remedy  for  this  fault  would  be  to  have  the  weak  parts  made  of  steeL 

CAVINO  BANKS. 

There  is  but  one  point  in  this  district  threatened  by  caving  bank.  That  is  in  the 
vicinity  of  Polks  Landinff,  on  levee  miles  24  and  25  (2o6  L. ),  where  the  distance  from 
the  levee  to  the  river  is  315  feet.  The  caving  there  has  apparently  decreased  in  rate. 
Should  the  levee  become  endangered  there  the  local  levee  board  will  undertake  the 
construction  of  a  loop. 

HIOH-WATER  PBOTBCTION.  , 

High- water  protection  was  undertaken  entirely  by  the  levee  board.    About  all  the 
work  that  was  necessary  was  to  combat  wave  wash  at  exposed  places,  which  at  do 
time  seriously  threatened  the  safety  of  the  levee. 
Respectfully  submitted. 

M.  Gardner, 

AssittarU  Engineer. 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 
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REPORT  OF  MR.    M.    GARDNER,  UNITED    STATES    ASSISTANT  ENGINEER,    ON  LEVKES,    WmTB 
RIVER  LEVEE  DISTRICT,  FOR  SEASON   190^-4. 

Memphis,  Tbnn.,  May  1,  1904, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
White  River  district  for  the  year  ending  April  30,  1904: 

This  district  begins  at  Helena,  Ark.  (306  R.),  and  extends  to  near  the  mouth  of 
White  River  (385  R.).  It  is  74  miles  long,  of  which  the  United  States  controls  67; 
the  remaining  7  miles  is  a  private  levee  &own  as  the  Laconia  Circle  levee,  and  k 
maintained  by  the  Laconia  levee  board. 

There  is  still  open  in  this  levee  district  four  breaks  caused  by  the  1897  flood, 
aggregating  10,000  feet  in  len^h.  The  area  to  be  protected  by  this  levee  when  com- 
pleted is  about  910  square  miles.  At  the  beginning  of  the  year  there  were  three  of 
the  1902-3  contracts  still  in  force,  the  contractors  being  unable  to  complete  them 
on  account  of  the  unusual  weather  conditions  and  high  w^ater.    They  were  as  follows: 


Location. 

Miles 
below 
Cairo. 

Total. 

Amount 
done. 

To  be 
done. 

l/4»-3/0 

17/49-18/48 

37/32-38/34 

308  R. 
824  R. 
844  R. 

Cttbic  vds. 
90,137.3 
57.216.9 
56,603.8 

Cubic  tfd*. 
47.381.0 
29,582.0 
80,913.0 

27,6K» 
25,G9aS 

Total 

208,958.0 

107,826.0 

96,1SL0 

leavinff  96,132  cubic  yards  to  be  done  and  paid  for  out  of  the  allotment  of  $90,000 
made  from  the  appropriation  of  1902-3. 
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From  the  allotment  of  $70,000  made  from  the  appropriation  of  1903-4  the  following 
work  has  been  done: 


Location. 


3JO-4/7... 

n»-n}49.. 

220-23^.. 
47>IM7/38.. 

48a2-48A». 
51/29-66/40 . 


Total. 


Miles 
below 
Cairo. 


Quantity. 


809  R. 
824  R. 
326  R. 
365  R. 
365  R. 
866  R. 


Cubicyards. 
58.298.0 
31,709.1 
40, 114. 8 
28,266.9 
15,231.0 
125,096.8 


Price. 


CtfU9. 

17.70 
19.86 
35.00 
18.75 
18.75 
18.75 


298,711.6  I 


Cost. 


910,317.86 
6,294.26 

14,010.18 
5,800.04 
2,855.81 

23,455.70 


62,263.85 


In  addition  to  the  above-mentioned  work  the  following  topping  was  done,  some 
by  the  cobic  yard  and  some  with  hired  teams  by  the  day. 


TOPPING  BY  THE  CUBIC  YARD. 


Location. 

• 

Miles 
below 
Cairo. 

Quantity. 

Cost  per 
cubic 
yard. 

Total. 

28/12^50-24/50 

327  R. 
828  R. 

Cubic  yards. 
8, 127.7 
9,569.5 

Qmi9. 
80.00 
80.00 

•2,498.81 
2,870.85 

24J60-27/8 

Total 

17,897.2 

5,869.16 

TOPPING  BY  THE  DAY. 


19/49-22W 

22flr7-28/12+50 

}    325R. 
884  R. 

16,446.5 
20,582.6 

29.90 
80.80 

•4.917.49 

60<>-€6/20 

6,889.44 

Total 

87,029.1 

11,256.98 

The  grade  to  which  all  the  above-mentioned  work  was  constructed  is  from  1  to  2} 
feet  below  the  Mississippi  River  (Commission  grade. 

Total  cubic  yards  put  in  place  by  the  United  States  since  last  annual  report    449, 769. 9 

Cost  without  engineering  expenses $96,144.00 

Average'cost  per  cubic  yard,  cents.-.- 21.38 

The  amount  of  money  expended  during  the  year,  including  office  and  engineering 
expenses  and  contingencies,  was  $113,399.38,  making  the  final  coet  25.21  cents  per 
cubic  yard. 

The  money  expended  includes  $1,432.36  paid  Gilchrist  Brothers  for  some  work 
done  and  expenses  of  moving  camp  on  a  contract  which  was  annulled,  and  $2,227.51 
expended  for  high-water  protection. 

The  local  authorities  have  enlarged  and  repaired  during  the  year  levee  amounting 
to  142,980  cubic  yards,  at  an  average  cost  of  20.39  cents  per  cubic  yard.  The  total 
expenditure  bv  the  local  authorities  was  $30,460.77,  making  a  final  cost  of  21.30  cents 
per  cubic  yara. 

During  the  year  earth  has  been  added  to  the  levee  as  follows: 

Cubic  yards. 

By  the  United  States 449,770 

By  the  levee  board 142,980 


Total 592,750 

No  levee  has  been  lost  or  abandoned  during  the  year. 
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The  following  is  a  sammary  of  the  earth  in  the  levee  in  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 6,  228,  725 

Added  this  year 449,770 

6,  678, 495 

Put  up  by  the  levee  board  and  in  place  April  30,  1903 1,490,240 

Added  this  year 142,980 

1,633,220 

Levees  in  place  April  30,  1904: 

Erected  by  the  United  States 6,678,495 

Erected  by  the  levee  board 1,633,220 

Total  in  place  to  date 8,^11,715 

SURVEYS   AND   EXAMINATIONS. 

Surveys  and  examinations  were  made  as  follows: 

At  Helena,  Ark.,  to  obtain  data  for  approximate  estimates  for  a  new  loop  and  two 
cross  levees,  should  it  become  necessary  on  account  of  the  caving  bank,  to  construct 
either  a  new  loop  around,  or  two  cross  levees,  one  above  and  on^  below  the  threatened 
point. 

At  Westover,  of  the  caving  bank  there  to  determine  the  rate^of  caving. 

At  Old  Town,  of  the  caving  bank  and  the  country  back  of  the  levee,  with  the  \iew 
of  locating  a  new  loop  there. 

At  Modoc,  of  the  breaks  and  caving  bank  in  that  vicinity,  to  determine  the  prac- 
ticability of  building  loops  around  the  breaks. 

From  Fergusons  to  Beiths,  to  determine  the  rate  of  caving. 

CAVING   BANKS. 

There  are  several  places  in  this  district  where  the  caving  bank  is  threatening  the 
levee,  viz:  At  Helena,  Ark.,  where  during  the  extreme  low  water  the  bank  caved 
considerably.  The  cause  here  appears  to  be  a  low- water  one,  that  is,  it  caves  only  at 
very  low  stage  of  the  river.  At  Westover  the  river  is  getting  quite  near  the  levee. 
Here  the  caving  occurs  during  a  rise  in  the  river  and  immediately  following  a  fall. 
The  same  can\  dnb  said  of  Old  Town,  while  at  the  lower  end  of  the  new  Fei^goson  loop 
caving  has  been  going  on  quite  actively  since  the  1903  high  water,  and  it  seems  prob- 
able that  a  new  loop  will  have  to  be  constructed  there  this  season.  At  Wood  Cot- 
tage, IJ  miles  farther  down  the  levee,  a  bad  low- water  cave  occurred.  The  bank 
there  had  been  perfectly  stable  since  1899,  but  durin|$  the  extreme  low  water  of  the 
past  season  it  began  to  cave,  but  stopped  when  the  nver  b^an  to  rise. 

GENERAL  REMARKS. 

The  levee  in  this  district  is  generally  low  and  of  insufficient  cross  section,  the 
slopes  being  steep,  crown  narrow,  and  more  than  one-half  the  district  without  ban- 
quette. In  many  places  the  levee  is  grown  up  with  small  trees,  underbrush,  and 
weeds,  killing  the  befmuda  sod  and  otherwise  injuring  the  levee. 

It  is  to  be  regretted  that  more  money  is  not  allotted  to  this  district  each  year,  for 
the  needs  of  the  existing  levee  are  more  than  the  allotments  can  provide  for,  and 
besides,  at  several  points  the  caving  bank  is  goin^  to  make  it  necessary  to  construct 
expensive  locjps  in  the  next  year  or  two;  ana  again,  the  four  breaks  caused  by  the 
1897  flood  are  ptill  open,  with  no  immediate  prospects  of  being  closed.  The  dosing 
of  these  will  take  at  least  three  years'  allotments. 

HIGH-WATER  MAINTENANCE. 

About  the  last  of  March  it  became  apparent  that  the  river  would  reach  a  flood 
stage  throughout  the  district,  hi  compliance  with  your  instructions  I  left  Memphis 
April  2  on  the  U.  S.  S.  Graham  with  a  small  supply  of  sacks,  shovels,  and  wheel- 
barrows on  board  to  effect  an  organization  for  the  maintenance  of  the  levee.  The 
district  was  divided  into  divisions  of  from  20  to  25  miles  and  an  inspector  put  in  chaige 
of  each  division,  with  two  or  more  assistants  whose  dut^  it  was.to  patrol  the  levee 
and  watch  for  any  signs  of  weakness,  have  the  same  repaired,  and  do  anything  el£<e 
that  might  develop  for  the  protection  of  the  levee.  The  flood  culminated  Apnl  15» 
Vith  a  stage  of  47.7  feet  on  the  Helena  gauge. 

The  behavior  of  the  levee  during  the  flood  was  very  gratifying;  there  was  abso- 
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lutely  no  seeping  on  the  slope  of  the  levee,  and  not  as  much  as  usual  beyond  the  toe. 
At  some  places  where  the  road  is  near  the  toe  of  the  levee  the  eround  got  pretty  soft. 
Those  places  were  fenced  in  to  stop  traffic,  and  gave  no  trouble.  During  the  severe 
wind  storm  of  April  8  and  9  there  was  some  wave  wash  at  Helena  and  the  Westovcr 
front.  At  the  latter  place  the  levee  board  constructed  a  plank  breakwater  whieh 
prevented  further  wave  wash. 

The  following  is  a  statement  of  money  expended  for  high-water  protection  by  the 
United  States  and  by  local  levee  boards: 

Cbst  to  the  United  States. 

Services  of  TJ.  S.  steamer  Graham $941. 21 

Labor  and  inspection 401 .  50 

15,000  sacks 846.15 

150  pounds  twine 18.  00 

Freight  bills 20.65 

Total 2,227.51 

(The  sacks  and  twine  were  not  used,  it  not  being  necessary  to  do  any  work  of  that 
kind). 

Cost  to  the  local  levee  boards:  For  high-water  protection,  $1,315.65,  the  most  of 
which  was  for  a  plank  breakwater  on  the  Westover  front. 
BespectfuUy  submitted. 

M.  Gahdner, 

Assutant  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  K. 

HEPOBT    OF   ASSISTANT    ENGINEER   A.    J.    NOLTY    ON    HIGH- WATER    OPERATIONS    IN    FIRST 
DISTRICT  DURING  THE  HIGH  WATER  OF  APRIL,  1904. 

Memphis,  Tenn.,  May  i,  1904^ 

Captain:  I  have  the  honor  to  submit  my  report  of  operations  of  the  high-water 
levee  protection  party  under  my  charge  during  the  flood  of  April,  1904. 

Pursuant  to  your  verbal  instructions,  I  detached  three  good,  reliable  men  from  the 
fleet  force  to  proceed  to  Luxora  on  April  1,  and  upon  arrival  there  each  one  was  to 
procure  a  saddle  horse  and  to  then  take  stations  as  follows,  viz:  One  the  section  of 
levee  from  Barfield  to  Rosa,  one  from  Rosa  to  Sans  Souci,  and  one  from  the  latter 
place  to  milepoet  98,  the  section  of  levee  from  Barfield  to  milepost  98  being  that  assigned 
to  me.  These  men  were  to  thoroughlv  familiarize  themselves  with  the  conditions 
of  their  several  sections,  locating  weak  and  exposed  places,  and  also  to  pick  out 
places  most  accessible  from  the  river  so  that,  in  case  of  necessity,  material  could  be 
quickly  carried  by  skiff  from  the  steamer  to  the  levee.  In  further  pursuance  of  your 
orders,  I  proceeded  on  the  steamer  Chisca  on  April  3,  to  take  personal  charge  of  the 
46  miles  of  levee  allotted  to  me,  making  Luxora  my  headquarters,  as  the  facilities 
for  communicating  with  your  office,  and  with  the  various  stations  were  most  con- 
venient here.  I  also  took  along  Overseer  C.  W.  Fink  to  take  personal  charge  of  any 
work  that  it  would  be  necessary  to  do.  The  boat  also  earned  a  supply  of  sacks, 
shovels,  wheelbarrows,  coal,  etc. 

On  my  initial  trip  up  1  stopped  at  the  various  stations  to  examine  those  parts  of 
the  levee  reported  oy  the  inspectors  as  needing  attention.  Sacks,  shovels,  and  bar- 
rows were  left  at  or  near  places  where  there  was  a  probability  that  work  would  be 
required. 

The  first  point  that  required  attention  was  the  angle  below  milepost  97.  Here  we 
had  some  hard  work  during  the  fiood  of  1903,  and  during  the  past  fall  the  levee 
board  put  up  some  new  work.  As  soon  as  the  water  gets  against  the  levee  a  very 
strong  current  runs  along  the  upper  side  of  the  angle.  The  part  liable  to  erosion  was 
revetted  with  sacks,  and  after  this  waa  done  no  further  work  was  required  here. 

Luxora  is  the  place  where  a  very  costly  fight  was  made  during  the  flood  of  1903. 
There  was  much  low  levee  between  this  place  and  the  town  of  Osceola,  and  also  for 
1 J  miles  above  the  former  place.  The  levee  board  did  some  enlargement  work  along 
here  during  December,  1903,  and  January,  1904,  raising  the  grade  about  4  feet.  The 
enlargement  was  mainly  on  the  river  side,  and  the  slope  was  very  steep,  not  much 
flatter  than  a  natural  one.    Instead  of  plowing  up  the  old  sodded  slope  before  putting 
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fresh  material  upon  it  they  simply  plowed  shallow  furrows  longitudinally  and  abont 
3i  feet  apart  W  hile  this  method  of  effecting  a  bond  between  the  old  and  the  new  dirt 
can  not  be  recommended,  it  proved  of  consicterable  advantage  to  us  in  our  sabseqoent 
fight  here. 

Upon  my  arrival  at  Luxora  there  had  already  taken  place  considerable  chipping 
off  of  the  new  dirt,  caused  mainly  by  wash  from  steamboat  waves. 

It  was  at  once  seen  that  the  main  high- water  fight  would  be  along  this  levee,  sit'- 
nated  as  it  was  close  to  the  river  with  no  protection  of  any  kind  to  break  the  waves 
in  front  and  with  steep  slopes  of  green  dirt.  A  small  party  was  at  once  employed  to 
repair  such  places  where  tne  levee  had  been  badly  chipped,  and  the  overseer  was 
charged  to  watch  this  front  closely.  A  considerable  amount  of  material  was  stored 
convenient  for  immediate  use. 

On  the  afternoon  of  the  7th  a  heavy  wind  and  rain  storm  came  up,  and  this  finally 
settled  into  a  very  heavy  southwest  windstorm,  lasting  continuously  until  daylight 
of  the  9thj  sometimes  assuming  the  intensity  of  a  humcane. 

At  daylight  of  the  8th  it  was  seen  that  for  2  miles,  from  Luxora  down,  the  levee 
was  already  badly  damaged  and  caving  continuously.  The  storm  increased  in  inten- 
sity as  the  sun  rose,  and  parties  were  sent  out  to  notify  the  neighboring  plantere  to 
send  hands  to  the  levee  as  quickly  as  possible.  Not  meeting  witii  mucn  encoarage- 
ment  from  these  people,  the  railroad  and  mills  were  appealed  to,  and  in  a  short 
time  268  men  were  at  work  sacking  the  slope.  These  men  came  from  the  Frisco  and 
the  St  Louis,  Memphis  and  Southeastern  railwavs,  from  Wolverton's  sawmill, 
Piqua  Handle  Factory,  and  from  the  Osceola  Oil  Mill,  not  more  than  20  having  been 
sent  by  the  planters.  All  the  men  worked  hard  and  faithfully,  and  by  night  things 
were  in  such  good  shape  that  all  but  20  were  laid  off,  the  small  force  retained  being 
kept  on  duty  all  night,  further  securing  some  of  the  most  dangerous  breaks. 

The  storm  subsided  on  the  morning  of  the  9th,  and  the  river  having  come  to  a 
stand,  all  work  was  stopped  here.  It  is  estimated  that  fully  one-half  of  the  recent 
enlareement  work  has  bc^n  washed  away  along  a  stretch  of  over  2  miles.  Fortunately 
the  old  slope,  not  having  been  denuded  of  its  sod,  offered  considerable  resistance  to 
wave  wash  after  the  new  dirt  was  washed  off,  uid  this  fact  lately  contributed  to  the 
successful  outcome  of  the  fight 

Had  we  experienced  no  heavy  storms  during  the  prevalence  of  the  flood,  the 
expense  of  high-water  protection  on  the  division  under  my  chai^  would  have  been 
small. 

Just  back  of  Rosa  Landing,  where  the  Mill  Ba^^ou  levee  joins  the  long  tangent 
running  parallel  to  the  river,  a  short  spur  was  built  several  years  ago  to  deflect  the 
strong  current  away  from  the  angle.  The  elevation  of  this  spur  was  considerably 
lowered  during  the  flood  of  1903  by  being  overtopped,  and  much  sackino;  had  to  be 
done  here  during  that  flood  to  prevent  erosion  of  the  salient  angle  of  the  levee. 
Sacks  and  tools  were  left  here  for  use  in  case  of  need,  but  as  the  spur  was  overtopped 
only  at  one  very  low  place,  labor  costing  $1.60  was  all  that  was  required  here. 

Toward  the  latter  end  of  the  flood  period,  the  levee  began  to  seep  freely,  and  a 
close  watch  to  detect  sloughing  was  kept  At  only  one  place,  however,  was  seepage 
serious  enough  to  require  corrective  treatment.  This  was  just  below  Lanier's,  at  a 
place  known  locally  as  the  ^'  Blue  Hole."  This  hole,  or  depression,  is  a  washout 
trom  a  crevasse  that  occurred  in  1897,  and  the  levee  across  it  is  ouite  high.  ¥i\e 
boils,  all  discharging  mud  or  sand,  and  one  situated  a  considerable  aistance  from  the 
base,  were  walled  in  with  sack  dams,  and  the  extensive  sloughing  near  the  foot  of  the 
slope  was  treated  with  a  double  layer  of  filled  sacks  laid  upon  a  thick  mat  of  hay. 
Haii  the  river  remained  at  flood  height  but  a  week  loneer,  conditions  would  have 
become  very  serious  here,  as  well  as  at  other  places,  for  uie  increase  in  seepage  was 
plainly  perceptible  from  day  to  day. 

More  than  ordinary  seepage  was  noted  at  milepoet  73,  above  Luxora,  and  at 
milepost  98,  but  owing  to  the  short  duration  of  the  flood  height  no  work  was 
required. 

CONDITION  OF  THE  LEVEE. 

Many  of  the  mileposts  are  missing.  How  they  have  disappeared  I  am  unable  to 
say,  unless  we  adopt  the  suggestion  of  one  of  the  citizens  that  these  posts,  being  of 
cedar,  make  good  whittling  material.  From  milepoet  56  (Barfield)  to  milepost  69 
(Rosa)  the  levee  is  in  good  condition,  and  well  protected  against  wave  wash.  There 
were  a  few  seeps  at  milepost  67  and  between  67  and  68,  but  of  no  consequence.  From 
Bear  Bayou  to  milepost  69  the  levee  is  somewhat  low.  From  70  to  71  seepage  is 
light  as  far  as  Reeves  tram  road.  Three  hundred  feet  below  this  tram  there  is  some 
bad  seepage;  from  thence  to  73,  light.  From  73  to  the  Frisco  crossing  at  Luxora  there 
was  considerable  seepage,  and  complete  exposure  of  the  levee  to  wave  wash.    From 
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Toilepofit  74  to  78  the  levee  is  expoeed  to  the  river,  having  no  protection  against  wave 
wash.  Along  this  stretch  is  where  the  main  fight  was  made  during  the  last  flood. 
There  was  very  little  seepage  here,  excei)t  at  Lynchs  Bayou,  milepost  76. 

In  putting  up  the  enuii>^ment  last  winter  contractors  were  allowed  by  the  levee 
board  to  take  dirt  from  the  land  side.  Where  the  levee  runs  through  the  town  of 
Luxora,  jost  south  of  the  main  street,  there  is  a  Ions  deep  borrow  pit  not  far  from  the 
toe  of  the  levee,  and  this  seeped  considerably.  Had  tne  river  remained  at  flood 
hdght  for  any  length  of  time  a  serious  blowout  might  have  occurred  here. 

From  78  to  79  there  was  very  little  wave  wash,  and  no  seepage  with  the  exception 
of  one  place  400  feet  north  of  79,  where  there  was  bad  seepage.  From  79  to  83  only 
light  seepage  and  very  little  wash .  From  milepost  83  to  86  the  levee  was  in  fine  shape; 
between  86  and  87  it  is  badlv  damaged  for  three-fourths  of  a  mile  by  logging  across  it. 

Between  87  and  88  the  Blue  Hole  is  located,  and  here  was  the  worst  seepaee  and 
Bloughing  on  the  entire  levee.  From  88  to  97  the  levee  is  in  spod  shape.  There 
were  neSher  mileposts  nor  gauges  along  here.  Between  97  and  98  is  located  the 
aittle  in  the  levee  which  had  to  he  protected  against  erosion.  The  balance  of  the 
mue  was  fairly  good,  except  for  some  seepage  at  98  and  the  absence  of  sod  on  the 
Blope. 

RSCOM  M  END  ATION8. 

It  is  recommended  that  a  good  banquette  be  added  to  the  levee  at  the  Blue  Hole, 
at  Lynchs  Bayou,  and  from  mile{)ost  72  to  the  Frisco  crossing  at  Luxora.  Also  that 
a  permanent  spur  be  hmit  at  the  junction  of  Mill  Bayou  with  the  main  river  levee, 
and  at  the  angle  between  mileposts  97  and  98.  Also  that  some  provision  be  made 
against  damage  by  wave  waah  where  the  levee  is  open  to  the  river.  This  could 
probably  be  best  attained  by  inducing  a  growth  of  willows  or  cottonwoods  in  the 
borrow  pits.  These  depressions  nearly  alwa^rs  hold  enoueh  moisture  to  foster  these 
growths,  and  as  they  are  rarelv  cultivated  it  is  believed  that  the  planter  would  not 
offer  any  opposition  to  such  planting.  Such  a  barrier  would  lai^y  reduce  the  cost 
of  maintenance  of  levees  during  flood  periods. 

High- water  stakes  were  set  at  every  existing  milepost,  and  where  these  were  gone 
a  high  stake  was  set  opposite  the  high  water  and  on  the  land  side  slope. 

The  following  tables  show  the  cost  of  the  flood  protection  and  the  amounts  spent 
at  the  various  places  where  work  was  required: 

SUdement  of  expensea  for  high-yxxier  levee  protection^  flood  of  1904^  from  Barfield^  Ark.^ 
to  mUepoH  98,  Arkanms,  46  milea. 

Subsistence $133.00 

Labor,  steamer  Chiaca 401.92 

Coal,  2,800  bushels .422.40 

Oilsand  engineers'  supplies 147.78 

Sacks  from  Osceola  Oil  Company,  4,000 205.20 

Sacksfrom  fleet,  16,200 858.60 

Rubber  boots,  24  pairs 120.00 

Lanterns,  19 14.25 

Express  chargeson  money  ($1,500) •  1.50 

Freight  on  sacks,  etc.,  BtesLmer  Robert  E.  Lee 36.50 

Transportation,  labor  Osceola  to  Luxora 10.00 

Transportation  3  foremen,  Memphis  to  Luxora 7.50 

Horse  hire  for  foremen,  44  days 66.00 

Paid  laborers  and  foremen  for  labor 684.32 

Total 3,108.97 

Labor  account  high-water  levee  protection,  flood  of  1904. 

Mill  Bayou $1.60 

Loxora 408.21 

lAniers 47.00 

Milepost  97  to  98...* 22.50 

Steamer  C/iMca 40L92 

Overseers  and  inspectors 212. 63 

Total 1,093.86 

Unpaid  labor  included  in  above,  $7.65. 
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Sacks  iited. 

Mill  Bayou 25 

Luxora 17,473 

Laniers 2,000 

Milepost  97-98 700 

Total 20,200 

The  organization  of  the  force  as  outlined  by  you  was  admirable  in  every  respect. 
The  good  results  obtained  are  due  to  the  plan  of  oi^ni^tion  and  to  the  pereonnel. 
The  entire  force,  both  the  land  and  the  steamer,  performed  their  duties  with  alacrity 
and  strict  attention  to  the  business  in  hand. 
Respectfully  submitted. 

Aug.  J.  NoLTY, 
Capt.  E.  W.  Van  C.  Lucas,  As^n^nl  Engineer. 

Corps  of  Engineers. 


Appexdix  2  L. 

REPORT    OF    MR.    CITAS.    LE  VA88EUR,    UNITED     STATES   ASSISTANT    ENGINEER,    OX  CAVIXO 
BANKS,  FIRST   AND  SECOND   DISTRICTS,  DURING   THE  SEASON    1903-4. 

Memphis,  Tenn.,  May  i,  iW. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  caving  banks  in  the 
Upper  St.  Francis,  Reelfoot,  and  Lower  St.  Francis  levee  districts  during  fiscal  vear 
1903-4. 

UPPER  ST.  FRANCIS   DISTRICT. 

In  this  district  the  caving  of  the  river  bank  during  this  fiscal  year  has  not  affected 
the  levees. 

In  the  upper  part  of  the  district  the  caving  took  place  above  and  below  the  town  of 
Birds  Point,  where  the  levee  is  situated  at  a  safe  distance  from  the  river.  Above  the 
town  the  erosive  action  has  been  most  active  on  a  length  of  about  4,000  feet,  and 
attained  a  maximum  width  of  caving  of  500  feet,  forming  a  long  pocket  which  endan- 
gered the  Iron  Mountain  Railroad  track  entering  Birds  Point.  Below  town  the  caving 
began  just  at  the  anple  of  the  levee  station  1/18+93  and  extended  eastward  to  the 
extreme  end  of  Birds  Point,  a  length  of  5,500  feet,  with  a  maximum  width  of  caving 
of  350  feet.     The  levee  at  station  1/18-1-93  is  now  300  feet  from  the  bank  line. 

The  caving  above  and  below  the  town  of  Birds  Point  is  due  to  the  formation  of 
sand  bar  and  to  the  extension  southward  of  Cairo  Point  bar. 

A  small  cave  occurred  in  the  vicinity  of  Norfolk  Landing  (7  R.) .  This  caving  i3 
taking  place  at  midstage  only,  extending  about  800  feet  south,  but  its  action  is  very 
slight  (maximum  60  feet)  and  offers  no  immediate  danger  to  the  existing  levee.  In 
Lucas  Bend  (15-20  R. )  caving  was  verv  active  and  attained  a  maximum  of  650  feet. 
The  river  bank  is  now  situated  in  the  fiead  of  Bradshaw  Lake.  This  caving  obliged 
the  location  of  the  levee  proix)8ed  to  be  constructed  during  next  fiscal  vear  to  be  kept 
far  enough  from  the  banlt  to  secure  the  embankment  a  fifteen  years*  life. 

REELFOOT  DISTRICT. 

The  caving  observed  during  this  fiscal  year  in  this  district  is  very  slight,  and 
extends  from  French  Bayou  (40  L.)  to  the  head  of  French  Point,  a  length  of  abont 
2  miles,  with  a  maximum  width  of  75  feet,  and  along  the  front  of  Island  No.  9,  a 
length  of  IJ  miles  (54  L. ),  where  the  action  of  the  river  caused  a  regular  wearing  of 
the  bank. 

LOWER  ST.  FRANCIS   DISTRICT'. 

In  the  Lower  St.  Francis  district  the  caving  of  the.  river  bank  during  this  fiscal 
year  has  been  very  rapid  at  several  localities,  destroying  or  forcing  the  awindonment 
of  some  of  the  existing  levees. 

At  Point  Pleasant,  Mo.  (79  R.)?  the  head  of  the  upper  caving  is  2 J  miles  above  the 
town  on  longitude  89°  33^  and  latitude  36°  30^,  and  extends  along  the  southeast  bank 
of  Island  No.  11,  where  a  slough  was  separating  this  island  from  Tonev's  Towbead. 

The  entire  Toney's  Towhead  is  practically  gone,  its  extreme  south  point  only 
remaining  and  the  original  bank  of  Island  No.  11  has  also  been  taken  away  for  an 
average  width  of  800  feet.  The  river  from  the  foot  of  Island  No.  11  has  encroached 
on  the  mainland  for  a  length  of  about  6,000  feet  and  an  average  width  of  1,000  feet 
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Fifteen  hundred  feet  of  levee  have  caved  into  the  river  from  Stations  0/0  to  0/15.  The 
embankment  was  5.6  feet  high  and  the  yardage  lost  about  8,000  cubic  yards. 

The  river  bank  and  the  ground  generally  above  Point  Pleasant  is  very  high,  being 
the  south  slope  of  Lewis  Prairie  Ridge  (the  continuation  of  Bi^  Prairie  high  ridge). 
Only  during  an  extreme  high  flood  could  the  Mississippi  water  inundate  the  country 
hack  of  Point  Pleasant  through  the  breach  caused  by  this  caving.  The  lower  caving 
is  sitnated  at  and  immediately  below  Point  Pleasant.  In  1899  at  this  place  the  river 
bank  began  to  cave  in,  and  during  this  fiscal  year  the  caving  extended  in  width  and 
len^h  and  created  a  deep  pocket  just  abreast  of  station  1/17+83  of  the  levee. 

The  rate  of  caving  above  Point  Pleasant  has  been  as  follows:  Between  1889  and 
1897,  eight  years,  850  feet;  between  1897  and  January,  1904,  seven  years,  1,750  feet; 
between  January  and  April  30,  1904,  three  months,  70  feet. 

The  rate  of  caving  below  Point  Pleasant  has  been  as  follows:  Between  1889  and 
1897,  eight  years,  500  feet;  between  1897  and  1899,  two  years,  250  feet;  between  1899 
and  January,  1904,  five  years,  500  feet;  between  January  and  April  30,  1904,  three 
months,  20  "feet 

A  new  levee  loop  is  projected  to  be  constructed  during  next  season's  work,  from  a 
point  on  the  existing  levee,  fetation  l/'39-^82  to  the  high  land  of  J^wis  Prairie,  to 
close  the  breach  made  by  this  caving.  The  length  of  this  new  loop  will  be  9,5.'>0 
feet,  and  the  estimated  yardace  86,(X)0  cubic  vards. 

From  Gayoso,  Mo.  (106  R),  to  the  head  of  Islands  16  and  17  (114  R.)  the  bank 
during  the  year  has  been  caving.  The  active  caving  took  place  just  l)elow  the  town 
of  Caruthersville,  Mo.  (IIOR.),  1,500  feet  below  the  enci  of  the  bank  revetment, 
where  part  of  the  loop  levee  built  in  1902-3  was  rendered  useless  and  a  new  loop 
had  to  he  erected  durmg  this  fiscal  year. 

The  rate  of  caving  at  Caruthersville,  Mo.,  has  been  .as  follows:  Between  April, 
1902,  and  June  15,  1903,  520  feet;  between  June  15  and  August  23,  1903,  360  feet; 
between  August  23  and  September  30,  1903,  250  feet;  between  September  30,  1903, 
and  April  30,  1904,  150  feet. 

In  1902-3  a  new  loop  was  constructed  near  Arkansas  and  Missouri  State  line,  from 
Eftation  46/15  to  station  47/31  (127  R.)  in  rear  of  the  front  levee,  as  the  bank  at  this 
locality  was  caving  very  rapidly.  Since  last  year's  report  the  caving  has  not  materi- 
ally increased,  a  change  m  the  river  just  opposite  this  point  havmg  deflected  the 
current  from  the  Arkansas  bank. 

In  the  vicinity  of  River  Styx  (140  R.)  since  1891  the  bank  has  been  continually 
caving,  and  the  bank  had  approached  very  close  to  the  levee  between  stations  54/19 
and  55/10.  During  this  fiscal  year  the  increase  of  caving  took  place  opposite  station 
54/40  and  left  only  a  distance  of  150  feet  between  the  center  of  the  embankment  and 
the  edge  of  the  river  bank. 

The  rate  of  caving  at  this  place  has  been  as  follows:  Between  1891  and  1897,  six 
years,  300  feet;  between  1897  and  October,  1903,  880  feet;  between  October,  1903, 
and  April  10,  1904,  110  feet. 

On  account  of  the  caving  bank  a  new  levee  loop  in  rear  of  the  existing  levee  will 
be  constructed  during  next  season,  and  the  levee  to  be  abandoned  is  calculated  to " 
contain  108,000  cubic  yards. 

From  Carson  Landing  (190  R.)  to  Pecan  Point  (196  R.)  tlje  bank  since  1883  has 
been  subject  to  erosion  and  caving.  The  caving  along  this  bend  is  irregular  and 
forms  a  succession  of  pockets  where  the  action  of  the  current  is  more  or  less  intense. 
The  caving  along  the  total  length  of  this  bend  (Island  35  bend)  has  a  maximum 
general  average  of  85  feet  per  year  during  a  twenty-year  period,  and  the  existing 
levee,  notwithstanding  its  close  proximity  to  the  river  edge,  is  not  for  the  present  in 
danger  by  this  rate  of  caving.  In  my  report  submitted  December  6,  1903,  I  gave  in 
detail  the  rate  of  caving  of  the  different  points  along  this  Island  35  bend. 

From  mile  post  140  (218  R. )  to  station  143/15  (221  R.)  the  levee  is  also  very  close 
to  the  river  bank,  the  least  distance,  700  feet,  being  at  mile  post  143. 

The  caving  since  1899  has  been  850  feet,  or  170  feet  per  year.    This  caving  does 

not,  in  my  mind,  threaten  the  existing  levee  on  Rodman  Point,  as  this  caving  is  due 

to  the  bar  formation  at  the  foot  of  Island  No.  40,  on  the  Tennessee  side,  which  is  now 

extending  southward  and  will  there  force  the  caving  lower  downstream  where  the 

•  levee  line  leaves  the  bank  of  the  river. 

The  caving  along  Walnut  Bend  (280-284  R. )  has  progressed  since  lastyear's  report. 
A  survey  is  now  being  made  to  ascertain  the  extent  of  this  caving.     The  results  of 
this  survey  are  not  available  for  this  report. 
Respectfully  submitted. 

CiiAs.  Le  Vasseur, 

Assistant  Engineer, 
Capt.  E:  \V.  Van  C.  Lucas, 

Corps  of  Engineers. 
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Appendix  2  M. 

REPOBT  OF  MR.  A.  MILLER  TODD,  ASSISTANT  ENGINEER,  ON  OPERATIONS  IN  LOWER    YA200 
LEVEE  DISTRICT  DURING   THE  SEASON   OF  1903-4. 

Memphis,  Tenn.,  May  i,  1904- 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in.  the 
Lower  Yazoo  levee  district  for  the  season  of  1903-4: 

Extent  of  district  andyardage, — ^The  district  covers  the  east  bank  of  the  river  from 
the  Coahoma-Bolivar  Comity  line  (367  L. }  to  the  mouth  of  the  Yazoo  River  (599  JL. ) 
(mouth  of  Yazoo  diversion  canal),  a  river  frontage  of  232  miles.  The  line  of  levee 
is  continuous  to  a  point  in  Warren  County  on  Eagle  Lake  about  7  miles  back  of 
Brunswick  Landing  (580  L.}. 

There  was  built  during  the  year,  under  the  direction  of  the  United  States  engi- 
neers in  charge  of  the  improvement  of  the  mouth  of  the  Yazoo  Kiver  and  Vicksboi^g 
Harbor,  about  1  mile  of  levee  from  just  across  the  mouth  of  the  Yazoo  diversion 
canal  opposite  Kleinston  (599  L.),  extending  across  West  Pass  up  toward  Kings 
Point.  This  levee  was  not  constructed  for  the  purpose  of  preventing  overflow,  bat 
to  shut  off  the  inflow  and  outflow  through  west  pass  of  Lake  Centennial,  cnttinuK  ofi 
the  eddv  up  past  Vicksbui^.  It  is  constructed  to  a  grade  of  4  feet  above  the  nigh 
water  of  1897,  8-foot  crown,  3  to  1  slopes  on  both  sides;  average  height,  22  feet; 
contents,  293,341  cubic  yards;  put  up  at  a  cost  of  $96,655.46. 

A  river  frontage  of  19  miles  is  ^et  unleveed,  ana  a  large  portion  of  lasaqaena, 
Sharkev,  Warren,  and  Yazoo  counties  is  overflowed  from  backwater,  beginning  at  a 
stage  of  45  feet  on  the  Vickshui^g  gatu^.  At  a  stage  of  49.4  there  is  estimated  to  Be  an 
area  of  600  sc^uare  miles  overflowed  from  backwater. 

The  following  table  shows  the  new  loops  completed  during  the  year,  the  changes 
in  length,  and  the  yardage,  and  the  yardage  contained  in  the  levees  abandoned: 


M11«B 

below 
Cairo. 

Stations. 

Length. 

CuMeyaids 

Location  of  new  loops. 

Beginning. 

End  new 
levee. 

End  old 
levee. 

New 
levee. 

Old 
levee. 

thrown 
out. 

Wftxhaw 

880  L. 
480  L. 

635  L. 

636  L. 
546  L. 
656  L. 
668  L. 

1038+18 
140 
8166+50 
3188 
3491+10 
4265 
4854+59 

1225+88 
210+46 
3174+50 
8208 
8586+98 
4276+72 
4879+36 

1828.80 
197+78 
3174+60 
8208 
8586+12 
4278+61 
4870 

Feet 
18,770 
7,046 
800 
1,500 
9.588 
1,172 
2,477 

Feel, 
29,017 
5,778 
800 
1,600 
9,502 
1,861 
1,541 

982,700 

lAflrrangre ...^^.^-^.-^ 

52.161 

BaleshedNo.  1 

19,500 
40,000 

Baleshed  No.  2 

Shipland 

206.000 

Cottonwood 

82,000 

Albemarle 

10,052 

Total 

1 

1,292,419 

1 

1 

The  net  change  of  length  amounts  to  a  shortening  of  8,146  feet,  equal  to  1.54  miles. 
The  total  length  of  the  continuous  levee  line  is  now  186.8  miles. 

Cubic  yards. 

Added  during  the  year  by  the  United  States 1,905,842 

Added  during  the  year  by  the  levee  board 1,738,266 

Total  added  during  the  year 3,644,108 

Deduct  for  levees  abandoned 1,292,413 

Net  yardage  added 2,351,695 

Contents  of  levee  line  as  estimated  May  1,  1903 33,263,691 

(Contents  of  levee  line  May  1,  1904 35,615,386 

CONSTRUCTION. 

On  May  1,  1903,  work  was  under  construction  of  two  projects,  for  description  of 
which  see  report  of  Mississippi  River  Commission  for  1903,  pages  245-246. 
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The  following  table  shows  all  uncompleted  work  under  contract  at  the  time  of  the 
last  annual  report: 


StaUons. 

MUes 
below 
Cairo. 

Kind  of  work. 

• 

In  place 
May  1.1906. 

To  be  placed 
May  1.1908. 

Contractor. 

103S-1O8O 

880  L. 
880  L. 
880  L. 
880  L. 
880  L. 

402  L. 

403  L. 
434  L. 
484  L. 
484  L. 
484  L. 
480  L. 
496  L. 
500  L. 
505  L. 
581  L. 
552  L. 

567  L. 

568  L. 

569  L. 

570  L. 

New  leyee....... 

CulHc  yards. 

Cubic  yards. 
160.000 
175.000 
144.028 
98,825 
160,000 
160,000 
66,000 
57,569 
44,180 
24,418 
27,848 
60,000 
96.491 
100,000 
71,223 
24.995 
80.485 
11,005 
60.000 
58.480 
75.000 

M.  J.  Roach  A  Co. 

1080-1116 

do 

Do. 

U16-llfiO 

do 

972 

66,175 

Do. 

UM-llSS 

do 

Do. 

118S>1226 

do 

Do. 

tS40^2Bf70 

Enlargement 

Lowrance  Broe. 

212M>-Z280.. 

do 

Do. 

mo6-8i25 

New  levee 

85,481 
100,870 
125.582 
114,152 

M.  J.  Roach  &  Co. 

SI25-31M 

do 

Do. 

S189-8229 

do 

Do. 

3229-8245 

do 

Do. 

100-200 

Enlaigement 

Walker  Stanaell. 

90t^  790 

do* 

8,509 

Do. 

1S46-1780 

Banquette  enlargement . 
fianouette 

Do. 

1730-2106 

18.777 
85,005 
24,565 
186,868 

Do. 

2992-2880. ..... . 

do 

Lowrance  Bros. 

380(^8M2 

Enlargement 

4N0-4725 

New  levee 

Israel  R.  Bobbitt. 

ceo^iaao 

Enlargement 

Tho9.  Worthing  ton. 
Donovan  &  Daley. 
Moigan  A  McCarten. 

I8BO-&000 

doT 

21,620 

500D-S17O 

do 

Total 

728,426 

1,744,447 

1 

All  construction  work  had  been  suspended  on  account  of  the  flood  stage  of  the 
river,  and  at  the  beginning  of  the  period  covered  by  this  report  forces  were  at  work 
on  but  three  of  the  contracts,  viz:  Stations  1116-1150  (380  L.)  and  stations  1150-1183 
(380  L. ) » of  the  new  Waxhaw  levee,  and  stations  1730-2108  (505  L. ) ,  banquette  work. 
On  June  10  proposals  were  received  for  constructing  a  levee  around  Lagrange 
crevasse  (480  L. ).  The  work  was  divided  into  two  sections,  the  upper  one,  stations 
140-177,  containing  133,000  cubic  yards,  and  the  lower  one.  stations  177-210,  contain- 
ing 137,000  cubic  yards.  Both  sections  were  placed  under  contract  with  Walker 
Stansell  at  15.74  cents  per  cubic  yard,  he  being  the  lowest  bidder.  Work  was  com- 
menced on  both  sections  on  June  18, 1903.  The  seep  water  and  the  June  rise  delayed 
very  active  construction  until  July  1. 

On  September  5  proposals  were  received  for  building  a  levee  around  the  Albemarle 
crevasBe.  One  contract  was  let,  from  stations  4854  to  4879  (568  L.),  to  Lowrance 
Bros.,  at  21.5  cents  per  cubic  yard.  Force  was  moved  on  this  contract  at  once  and 
work  was  under  way  by  September  15,  1903. 

All  work  under  contract  was  very  well  covered  by  November  1,  with  the  excep- 
tion of  the  following:  Section  2,  Waxhaw  Loop  (stations  1080-1116,  380  L.);  the  four 
uncompleted  sections  of  Jenkins  loop  (434  L.);  the  enlai^ment  contract,  stations 
100-200  (480  L.);  the  banquette  contract,  stations  1346-1730  (500  L.),  and  the 
enlargement  contracts,  stations  4780-4890  (568  L.),  and  5000-5170  (570  L.). 

The  weather  conditions  were  the  very  best,  scarcely  a  dajr  being  lost  on  account  of 
rain  from  September  to  March.  A  table  showing  the  rainfall  at  Greenville  from 
May  1,  1903,  to  May  1, 1904,  is  appended  to  this  report,  which  also  shows  the  mean 
nunfali  from  1886  to  1904.  The  total  rainfall  for  the  year  was  14.06  inches  less  than 
the  mean  for  the  eighteen  years  beginning  with  1886. 

The  labor  conditions,  however,  were  verv  acute  in  manv  localities,  and  in  most 
every  instance  the  contractors  were  short  of  labor  practically  all  the  time.  During 
the  latter  half  of  October  the  contractors  were  all  notified  that  they  must  put  suffi- 
cient forces  to  work  on  their  respective  contracts  to  complete  by  r  ebruary  1,  1904, 
the  expiration  of  contract  time  for  all  the  new  contracts.  Plenty  of  teams  were 
moved  on  the  work  in  most  cases,  but  on  account  of  the  acute  labor  conditions  the 
work  fell  behind  about  a  mouth. 

Thomas  Worthington,  contractor  for  the  enlargement  work,  stations  4780-4890 
(568  L. ),  refused  to  undertake  the  work,  claiming  that  on  account  of  a  crevasse  washing 
away  some  ten  stations  the  conditions  were  so  materially  changed  as  to  justify  the 
annulment  of  the  contract.  After  finding  that  the  contractor  was  not  going  to  take 
any  steps  to  move  a  force  on  the  work,  a  contract  was  entered  into  with  G.  A.  Low- 
nmce  to  do  the  work  at  23  cents  per  cubic  yard.  The  price  bid  by  Worthington  was 
19.4  cents  per  cubic  yard. 

On  account  of  the  impossibility  of  obtaining  new  contractors  with  available  outfits 
to  move  on  the  Lagrange  and  Albemarle  crevasse  loops  and  on  other  contracts,  the 
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completion  of  which  was  considered  i^nportant  before  the  high-water  season  of  1904, 
the  contractors  on  all  the  contracts  now  remaining  uncompleted  were  oriven  extenskui 
of  time  in  order  that  they  might  undertake  and  push  to  completion  the  more  iini>or- 
tant  work.  All  the  contracts  intended  to  be  completed  before  the  high  water  -were 
finished  by  March  1.  Work  progressed  satisfactorilpr  on  the  remaining  contracts  up 
to  the  time  of  the  overtopping  of  the  banks  by  the  rfver  early  in  April.  By  April  15 
work  was  suspended  on  all  the  uncompleted  contracts  except  the  Jenkins  loop  (434  L. ). 
The  following  is  a  list  of  the  uncompleted  contracts  remaining  on  April  30»  1904. 


stations. 

Miles 
below 
Cairo. 

Kind  of  work. 

'"&"'^-  "SaVft'^            ^°»~-- 

1840-2070 

402  L. 

403  L. 
434  L. 
434  L. 
480  L. 
600  L. 

Enlargement 

do 

Ctibic  yards. 
67,892 
85,H7H 
139,637 
127,418 
19.960 
64,695 

Cubic  yards. 
92.108 
33,6-22 
10,363 
14, 682 
10,070 
35,300 

2130-2230 

Do. 

8189-3229 

New  levee 

M.  J.  Roach  &  CO. 

8229-3245 

do 

Enlargement 

Banquette 

Do. 

100-200 

Walker  StanselL 

1846-1730 

Do, 

Total 

455,450  1           196,045 

Methods  of  construcLion. — Methods  of  levee  building  have  remained  practically  the 
same  as  heretofore.  The  only  change  of  note  is  the  use  of  traction  engines  of  from 
12  to  20  horsepower  to  pull  the  elevating  eraders  used  for  loading  dump  wagons, 
instead  of  the  laige  number  of  teams  us^  neretofore.  The  traction  engmes  work 
very  well  for  this  purpose  where  the  material  is  a  firm,  hard  buckshot,  but  where  a 
soft  material  is  encountered  the  engines  are  unable  to  pull  the  grader  on  account  oi 
the  driving  wheels  slipping. 

The  use  of  the  engines  does  not  seem  to  materially  increase  the  team  average, 
allowing  that  the  engines  themselves  are  an  equivalent  to  eight  teams  each,  which  is 
a  fair  estimate;  the  only  advantage  gained  in  their  use  is  a  saving  in  the  number  of 
laborers  necessary  to  operate  an  outfit.  They  are  very  troublesome  and  expensive 
to  keep  up,  much  time  being  lost  on  account  of  breakdowns.  In  order  to  success- 
fully operate  a  grader  outfit  using  traction  engines,  it  must  be  run  on  a  large  scale, 
and  an  extra  engine  kept  at  all  times  to  take  the  place  of  the  engines  that  break 
down.  These  engines  aemand  the  services  of  the  very  highest  class  of  steam 
engineers  for  their  operation.  I  do  not  think  that  so  far 'they  have  been  a  succesB, 
as  a  rule,  in  levee  bunding. 

New  specifications. — The  advisory  board  of  assistant  engineers  of  the  firgt,  second, 
and  third  districts,  Mississippi  River  improvement,  by  your  direction,  compared  and 
considered  the  specifications  for  levee  building  in  use  in  the  three  districts,  and  by 
adopting  the  best  clauses  in  all  the  sets  of  specifications  considered,  rejecting  useless  or 
obsolete  provisions,  and  making  such  changes  as  late  experience  and  practice  indi- 
cated as  oest,  a  set  of  specifications  was  recommended  for  adoption  as  applicable  to 
these  districts.  The  specifications  were  'adopted  practically  as  recommended,  and 
all  contracts  for  the  expenditure  of  1904-5  allotments  were  let  under  these  specifi- 
cations. 

Project  for  expenditure  of  1904-5  aUotment — The  allotment  to  the  Lower  Yazoo  levee 
district  for  the  year  1904-5  was  $150,000,  from  which  $50,000  was  afterwards  deducted 
to  be  applied  to  revetment  construction  for  the  protection  of  levee  at  Longwood 
(501  L. ) .  Below  is  a  statement  of  the  project  adopted  for  the  expenditure  of  the 
$100,000  balance: 


stations. 

Miles 
below 
Cairo. 

Kind  of  work. 

Net  grade  proposed. 

GBUmated 
yardag«. 

32-  100 

478  L. 
483  L. 
483  L. 

494  L. 

495  L. 

496  L. 

497  L. 

Enlargement 

Topping 

Enlargement 

do 

do 

do 

Topping 

2  feet  above  1903  high  water 

32,000 

200-  550 

60,000 

550-  eoo 

do 

S);ooo 

940-1000 

do 

70.000 

1000-1100 

do 

110.000 

1100-1200 

do 

100.000 

1200-1370 

do 

20,000 

Total 

412.000 
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Enlaigement,  8-foot  crown,  3  to  1  slope  both  sides.  Topping,  4-foot  crown,  3  to  1 
slope  on  land  side,  2  to  1  slope  on  river  side. 

Total  earthwork,  412,000  cubic  yards,  estimated  to  cost $75, 000 

Weed  cutting,  etc 6,000 

Engineering,  surveys,  etc 19,000 

Total 100,000 

Proposals  were  received  for  the  earthwork  on  April  13^  1904,  and  the  seven  sections 
were  awarded  to  M.  J.  Koach  &  Co.,  at  18.9  cents  per  cubic  yard,  this  being  the  lowest 
bid  received.  Contractors  are  beginning  to  move  on  the  work  already,  and  as  soon 
as  the  stage  of  the  river  will  permit  this  work  will  all  be  put  under  construction. 

A  table  accompanies  this  report,  showing  cost  and  all  construction  details  of  work 
done  during  the  year.  The  average  cost  ofall  work  let  in  the  district,  not  including 
the  contracts  let  on  April  13,  1904,  was  17.2  cents  per  cubic  yard. 

Levee  board  consinuium. — The  Mississippi  levee  board  had  at  the  beginning  of  the 
present  season  600,000  cubic  yards  of  uncomnleted  work  under  contract.  Practically 
all  of  this  work  has  been  completed  durinff  the  season.  Since  May  1, 1903,  they  have 
put  under  contract  and  undertaken  by  day  force  4,236,987  cubic  yards,  of  which 
3,726,636  cubic  yards  was  for  new  loops  to  cover  caving  banks.  A  statement  accom- 
panies this  report,  showing  work  done  by  the  Mississippi  levee  board  during  the  year. 

REPAIRS   AND   MAINTENANCE. 

Considerable  damafire  has  been  done  to  the  exposed  reaches  along  the  levee  line  by 
severe  windstorms  while  the  river  was  against  the  levee  during  the  flood  of  1903, 
and  weak  points  developed  at  several  places,  which  it  was  thought  best  to  cut  out 
and  strengthen.  The  line  was  overtopped  below  Greenville  by  the  flood  level  for 
long  stretches,  and  here  the  dirt  had  been  moved  over  from  the  land  side  of  the  crown 
to  the  river  side  in  order  to  afford  a  little  additional  height. 

A  project  for  repairine  all  such  reaches  was  formulated  in  June,  1903,  covering  the 
expenditure  of  $40,000  then  available  for  this  purpose.  Later  it  was  found  necessary 
to  include  the  Albemarle  crevasse  loop,  which  was  estimated  to  cost  $20,000,  thus 
reducing  the  amount  available  for  repairs  to  $20,000,  and  the  original  project  was 
considerably  modified,  leaving  off  most  of  the  emergency  topping.  The  repair  work 
was  done  by  hired  teams,  the  contractor  furnishing  complete  outfits,  including  all 
tools  and  labor.  Two  outfits  were  employed,  one  above  Greenville,  G.  R.  Lacy, 
contractor,  furnishing  16  teams  at  $6.50  per  day,  and  the  other  below  Greenville, 
L.  C.  Dulaney,  contractor,  furnishing  20  teams  at  $6  per  day.  This  plan  was  found 
very  satisfactory,  as  it  was  not  necessary  to  set  any  definite  localities  at  which  to 
work. 

Eacli  contractor  commenced  at  the  upper  end  of  his  respective  reach,  each  outfit 
being  in  charge  of  a  capable  inspector,  employed  by  the  Government,  and  only  the 
most  important  and  urgent  work  was  undertaken.  '  The  following  statement  snows 
in  detail  all  repairs  undertaken,  together  with  the  cost  of  same,  and  locality  of  work: 


stations. 


Miles 
below 
Cairo. 


Nature  of  work. 


Cubic 

j-ards 

handled. 


Cost. 


Cost  per 
cubic 
yard. 


215-400.. 

1610-1647, 
ie».l700 

2887-2640 

2660-2670, 
^880-MlO 


868  L. 


400  L. 
402  L. 


418  L. 

418  L. 
487  L. 


Restoring:  section  of  levee  damaged 

by  wave  wash , 

Emergency  topping , 

Excavating  dangerous  sand  boil,  tak- 
ing out  about  one-half  section  of 
levee,  digging  muck  ditch,  and  re- 
storing removed  material , 

Removing  brush  and  sacks,  excavat- 
ing and  cutting  muck  ditch,  and  re- 

fUling  slough 

Restoring  section  of  levee  damaged 

by  wave  wash 

Restoring  section  of  levee  damaged 
by  wave  wash  (very  long  haul) . . . . . 

Total  above  Greenville , 


15.802 
8,108 


3,371 

6,946 
2,628 

8,282 


40,132 


93,507.25 
1,140.75 


711.73 

1,466.50 

561.00 

2,202.82 


9,590.05 


Cents. 


22.2 
86.7 


21.1 

21.1 
21.0 
26.5 


23.8 
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StatloDB. 

Miles 
below 
Cairo. 

Nature  of  work. 

Cubic 

yards 

handled. 

Cost. 

Cost  per 
cubic 
yard. 

292»-«186 

533  L. 
537  L. 
648  L. 
666  L. 

656  L. 
566  L. 

1  Topping  to  1  foot  above  high  water. 

1903,  restoring  land  side  crown  of 

J    levee,  and  repairs  to  road  crossings . 

New  emergency  levee 

12,000 
24.980 

1.826 

$4,773.00 
5,749.12 

1,596.00 

Cents. 

9200-3269 

8480-3600 

88.8 

4266-4277 

28.1 

4216-4265 

(Topping  to  1  foot  above  1903  high  wa- 
ter, restoring  land  side  crown  of 
[    levee,  and  repairs  to  road  crossings . 

Total  below  Oreenville 

4278-4882 

, 

40.675 

12.118.12  1            29.7 

Giand  total 

80,807 

21,708.23 

26.8 

In  addition  to  the  above  repairs  an  amount  of  $622.50  was  paid  for  repairing 
eloughs  on  accepted  banquette  work,  bringing  the  total  for  the  difltrict  to  $22,330.73. 


WBBD   CUTTING. 


Proposals  for  weed  cutting  alone  the  line  of  levee  were  received  July  27,  1903. 
Contracts  were  let  to  the  lowest  and  best  bidders,  as  follows: 


stations. 

Contractor. 

Number 
stations 
in  reach. 

Price  per 
station. 

Cost 

ABOVE  ORSKX- 
YILLB. 

O-500 

E.  M.  Allen 

600 
588 
1.600 
177 
688 

Genu. 
50.0 
85.0 

■     45.0 
48.0 
48.0 

1260.09 

600-1088 

do 

188. 3i> 

1600-3100 

do 

720.00 

8283-3410 

B.  F.  Lacey 

76.11 

8502-4200 

do 

274.34 

Total 

8,468 

43.7 

1,508.75 

B.  F.  Lacey 

VILLR. 
200-1000 

800 

800 

8,314 

46.0 
40.0 
22.0 

860.00 

1300-2100 

Thos.  Worthington 

830.00 

2100-6888 

Jno.  M.  Chilton 

729.08 

Total 

4,914 

28.7 

1.409.06 

Grand  total.. 

8,367 

84.9 

2,917.83 

In  addition  to  the  above  contracts,  weeds  were  cut  by  day  labor  on  2d5  stations 
between  stations  500  and  600  and  between  stations  1730  and  2108,  below  Greenville; 
cost  ^.08,  making  a  total  cost  for  weed  cutting  in  the  district  of  $2,982.91. 

For  about  two-thirds  of  the  levee  line  July  and  August  are  about  the  proper 
months  in  which  to  cut  the  weeds.  There  are  many  j<eaches,  however,  where  the 
sod  has  not  formed  a  good  mat,  and  where  the  levees  are  fenced  in  it  is  imperative 
to  cut  the  weeds  during  the  latter  part  of  May  or  early  in  June.  Such  reaches  have 
to  be  cut  the  second  time  in  August. 

Sodding, — ^No  resodding  was  necessary  during  the  season. 

HIGH-WATSR   MAINTENANCB.. 

A  freshet  out  of  the  Ohio,  culminating  with  a  rise  in  the  upper  Mississippi,  caosed 
the  river  to  go  above  the  danger  line  at  Cairo  and  attain  a  maximum  sta^e  of  49.1  on 
April  5, 1.5  feet  below  the  maximum  reading  of  1903.  Ten  days  afterwards  the  river 
at  Helena  came  to  a  stand,  postering  47.7  on  the  gauge,  3.3  feet  below  the  maximom 
of  last  year.  The  following  table  gives  the  differences  between  this  flood  and  the 
1897  and  1903  high  waters  at  intervals  along  the  entire  district: 
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Sta- 
tion. 

MllM  be- 
low 
Cairo, 
left  bank. 

Locality. 

Below 
high  wa- 
ter, 1897. 

Below 
high  wa- 
ter, 1903. 

Date  of 
culmina- 
tion. 

Remarks. 

0 
240 

869 

870 
878 
893 
898 
402 
417 
483 
439 
440 
457 

458 
461 
478 
484 
495 
502 
518 
583 
542 
565 
568 
578 
599 

Ck)ahoma  -  Bolivar    countv 

line. 
Australia 

Feet. 
3.1 

3.1 
8.1 
2.9 
2.9 
2.8 
8.5 
8.6 
2.9 
2.6 
1.0 

2.3 
2.8 
8.2 
8.3 
3.0 
2.2 
2.8 
L8 
2.0 
2.4 
2.7 
2.0 
5.5 

F€€t. 
4.0 

4.0 
4.1 
4.2 
4.2 
4.1 
4.1 
3.9 
4.0 
2.2 
3.6 

3.7 
3.9 
5.6 
5.5 
5.1 
5.0 
5.0 
4.7 
4.0 
4.8 
5.2 
4.8 
4.9 

1904. 
Apr.  18 
Apr.  19 

Apr.  20 

Apr.  21 
Apr.  24 

860 

Gunnison 

1300 
1600 

Mouth  White  River  irauge . . 
Roeedale 

Opposite  station  1200. 

ISIO 

Beulah 

WOO 

Bolivar 

903O 

Kptnw  Tiandipg* 

8400 
3S0O 

Huntington  levee 

Opposite  staUon  840O. 

8800 

8075 

Bolivar- Washington  county 

line. 
Mound  Bayou 

8882 

Carters  Neck 

4270 

Greenville  gauge. ........... 

870 

Warfleld  Point 

880 

Deerfleld 

1500 

Longwood 

2000 

2900 

8400 
4000 

Mayersville 

Lake  Providence  gauge 

Pitlers 

Opposite  staUon  3400. 

4800 

Duvall 

5900 

Brunswick 

Vicksburg  gauge. ........... 

A  comparative  profile  showing  the  elevation  of  the  top  of  the  levee  and  the  1897, 
1898,  1903,  and  1904  high-water  slopes  throughout  the  district  accompanies  this 
report. 

it  will  be  noted  that  the  river  was  at  no  place  within  less  than  5  feet  of  the  top  of 
the  levees;  hence  active  high-water  operations  were  not  necessarv.  It  was  necessary, 
however,  to  guard  against  the  ends  of  the  spur  dikes  at  Catfisn  Point,  Huntington 
short  line,  and  across  other  necks  being  wasned  awa^  by  the  swift  current;  to  be 
prepared  along  all  the  reaches  exposed  to  wave  wash  in  case  of  severe  wind  storms 
arising,  and  to  patrol  the  levee  daily  in  order  that  any  weak  places  might  be  promptly 
detected.  The  Mississippi  levee  board  undertook  this  maintenance  as  outlined. 
Bevetting  the  ends  of  the  spurs  was  the  onlv  work  found  necessary  except  at  Bale- 
shed  (537  L. ),  where  a  considerable  reach  of  levee  was  threatened  by  caving  bank. 
A  protection  levee  had  been  built  covering  the  nearest  point  to  the  river  bank,  but  a 
very  rapid  cave  developed  some  distance  below  the  levee  covered  by  this  loop.  Oppo- 
site station  3202,  on  the  night  of  April  9,  the^hore  caved  back  a  distance  oC  over  100 
feet,  breaching  the  main  portion  of  the  levee.  The  cave  extended  to  the  intersection 
of  the  inner  banquette  crown  with  the  land  side  slope.  The  breach  was  about  120 
feet  wide.  The  water  was  standing  about  4  feet  high  against  the  slope,  and  had  the 
levee  caved  entirely  through  it  would  have  caused  a  crevasse,  and  great  dama^ 
would  have  been  done.  The  permanent  loop  to  cover  all  the  line  threatened  in  this 
locality  had  just  been  put  under  construction  by  the  levee  board,  and  about  150 
teams  were  oh  the  ground.  These  were  put  to  work  on  the  morning  of  April  10, 
buildingacross  the  sharp  angle  just  back  of  the  breach.  Before  night  this  work  made 
the  situation  safe,  in  case  of  at  least  another  cave  of  100  feet.  A  levee  1,500  feet  long 
was  commenced  at  once,  and  within  twenty-four  hours  this  had  been  brought  up 
above  the  water  level,  and  was  carried  up  to  a  safe  height  within  the  next  four  days, 
and  if  the  front  line  had  caved  in  this  loop  would  have  effectually  held  out  the  water. 
The  levee  board  expended  on  the  eraei^ncy  loops  at  this  point  $11,287.20,  and  for 
all  other  high- water  operations  $1,536.74. 

General  remarks  wi  the  high  water. — By  reference  to  the  table  showing  the  compar-. 
ative  heights,  it  will  be  noted  that  this  year's  high  water  was  practically  parallel 
to  the  level  of  the  1903  water  from  the  upper  end  of  the  district  to  Arkansas  City. 
Between  Arkansas  City  and  Greenville  there  appear  to  be  local  influences  that  pro- 
duce a  varying  high-water  slope,  steep  at  moderately  high  stages  and  much  gentler 
aa  the  river  reaches  an  extreme  high  stage.  This  influence  must  account  for  the 
average  slighter  differences  between  the  1903  and  1904  water  levels  all  the  way  to 
the  lower  end. 
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SURVEYS,  ETC. 

Location  surveys  were  made  for  the  following  new  loops:  La  Grange  (480  L,), 
Baleshed  (537  L.),  Albemarle  (568  L. ),  and  Albemarle  to  Chotard. 

Shore-line  surveys  were  made  at.AVaxhaw  (380  L. ),  Choctaw  Bend  (434  L.),  Long- 
wood  (501  L.) ;  Baleshed  (537  L.),  Shiloh  (555  L.),  and  Duvall  to  Chotard  (568  L.). 
All  of  the  above  were  accomplished  w^ith  the  regular  forces  in  the  field  engaged  on 
inspection  of  levee  construction,  the  only  additional  cost  being  the  hire  of  a  few 
laborers.  All  the  surveys  were  plotted,  maps  and  blueprints  made,  and  copies  fur- 
nished the  Memphis  omce. 

BANK   LINES. 

The  caving  all  along  this  district  has  been  very  active  since  the  1903  high  water.  At 
the  date  of  the  last  annual  report,  on  account  of  the  water  still  being  over  the  bank, 
none  of  the  usual  spring  shoreline  surveys  had  been  made.  As  soon  as  the  river 
receded  within  its  banks  the  caving  in  nearly  all  of  the  bends  was  observed  to  be 
especially  active.  Below  is  set  forth,  briefly,  the  results  of  surveys  and  obeen^ationa 
along  the  active  caving  reaches,  made  at  intervals  during  the  year. 

Parkers  to  Dennis  Landing  (S67-S7S  X.). — A  shore-line  survey  run  in  June,  1903, 
indicated  active  caving  along  this  entire  reach.  In  February,  1904,  the  shore  line 
was  run  by  the  Mississippi  levee  board,  and  showed  the  following  amount  of  cave  at 
the  most  threatened  points:  Station  135,  300  feet  caved  off  in  nine  months,  with  450 
feet  remaining  to  slope  of  levee,  and  at  station  390,  370  feet  caved  off  in  nine  months, 
leaving  550  feet  between  shore  and  levee. 

This  amount  of  caving  indicated  that  the  question  of  a  new  levee  location  to  cover 
this  front  must  be  considered  without  delay.  The  levee  board  had  a  very  compre- 
hensive survey  made  of  the  locality,  and  thej^  finally  decided  to  let  contracts  for  the 
entire  loop,  beginning  at  the  county  line  and  joining  the  present  levee  at  station  450. 
The  upper  end  will  not  be  worked  on  until  it  is  decided  whether  or  not  the  Yaaoo- 
Mississippi  Delta  levee  board  will  build  from  the  county  line  up,  connecting  with 
their  levee  just  below  the  new  Malone  loop. 

Waxhaw  front  {S9£-394  L. ). — A  new  levee  covering  this  reach  was  under  contract 
at  the  date  of  the  last  annual  report.  The  caving  was  so  active  that  it  was  thought 
best  to  push  the  loop  to  completion  before  the  high- water  season  of  this  spring.  This 
was  done,  the  new  levee  being  entirely  complete  on  March  1, 1904.  The  caving  still 
continues  very  active,  and  the  old  levee  will  probably  be  breached  within  the  next 
year. 

Choctaw  Bend  {4S0-436  L.). — Caving  along  this  reach  has  not  been  very  active. 
The  immediately  threatened  portion  of  the  levee  is  covered  by  a  new  loop  under 
construction.  The  angle  at  station  3308  will  probably  cave  in  about  five  years  at  the 
present  rate,  which  will  necessitate  a  new  loop  from  stations  3260  to  3350. 

Bachelors  Bend  (475-479  L.). — The  caving  has  almost  ceased  in  this  reach,  and 
from  present  indications  the  construction  of  a  new  levee  in  this  vicinity  may  be 
postponed  indefinitely. 

Below  Greenville  {^478  L.). — ^Active  caving  for  the  first  time  in  many  vears  was 
noted  opposite  stations  80  to  140,  the  caving  occurring  at  about  a  bank  rail  stage. 
Opposite  station  96  the  bank  has  caved  130  feet  since  the  last  survey,  in  1894,  and 
practically  all  w-ent  in  during  this  season.  At  this  point  there  remains  only  320  feet 
from  the  bank  to  the  levee,  and  should  this  caving  continue  a  new  le^ee  will  have 
to  be  constructed  within  the  next  two  years, 

Longwood  front  {499-502  X. ).— This  bend  has  caved  steadily  at  the  rate  of  about 
150  feet  per  annum  for  the  past  ten  years,  and  after  the  river  came  w^ithin  its  banks 
it  was  noted  that  between  stations  1400  and  1450  the  caving  had  set  in  at  a  greatly 
increased  rate.  Surveys  indicated  that  if  the  rate  of  caving  continued  the  levee 
would  be  breached  in  about  eighteen  months.  The  present  levee  along  this  reach 
crosses  what  was  once  the  old  river  bed,  and  averages  26  feet  in  height  Survevs 
were  made  covering  all  possible  locations  for  a  new  levee,  and  it  was  found  that  it 
would  cost  more  and  take  longer  to  build  a  levee  of  the  most  temporary  character 
than  would  be  necessary  to  construct  about  5,500  feet  of  revetment,  which  amount 
would  cover  the  immediately  threatened  portions  of  the  levee.  It  has  been  decided 
to  undertake  the  revetment  during  the  coming  season.  The  United  States  will  con- 
tribute $150,000,  and  the  balance,  if  any,  will  be  furnished  by  the  Mississippi  levee 
board. 

Bend  of  Island  No.  92  {527-5S0  L.). — Caving  has  continued  steadily  at  the  rate  of 
about  150  feet  per  annum  throughout  this  entire  reach.  The  distance  to  the  river 
bank  from  the  nearest  i)oint  to  the  levee  in  November,  1903,  was  460  feet    The  levee 
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board  has  m&de  surveys  for  a  new  loop  to  cover  this  reach,  and  it  is  probable  that 
this  work  will  be  undertaken  by  them  during  the  present  year. 

Shipiand  Front  {546  L.  ).^^ince  1900  until  tne  past  season  very  little  caving  occurred 
along  this  reach.  When  the  stage  of  the  river  reached  very  near  low  water,  caving 
set  in  very  actively  along  the  entire  reach.  From  station  3600  to  below  station  3550 
caving  amounted  m  places  to  as  much  as  160  feet  per  month.  The  levee  board  let 
an  emergencv  contract  for  the  construction  of  a  new  levee  of  about  145  stations,  and 
containing  about  360^000  cubic  yards.  This  work  was  let  at  27  cents  per  cubic  yard, 
to  be  completed  in  sixty  days.  Work  was  commenced  about  January  10,  1904,  and 
completea  March  1.  As  soon  as  the  river  rose  to  about  a  midbank  stage  the  caving 
ceased,  and  to  date  the  old  levee  has  not  been  breached. 

Shiloh  FrorU  (665  L. ). — ^The  bank  opposite  the  threatened  point,  station  4215,  caved 
very  rapidly  during  the  high  water  of  1903.  Surveys  indicate  that  about  450  feet 
caved  into  the  river,  leaving  only  450  feet  between  the  levee  and  the  riven  This  is 
eaaentially  a  high-water  cave,  and  since  the  river  retired  within  its  banks  Jae^-^eason 
until  the  water  came  up  this  year,  practically  no  caving  had  occurred.  Af.stirYey,  as 
soon  as  the  stage  of  the  river  will  permit,  may  indicate  that  a  loop  will  be  necessary 
here  during  the  present  season. 

Duvcdl  to  Chotard  (568-670  L. ).— Caving  continues  very  active  throughout  this  reach. 
The  Duvall  loop  was  completed  during  the  year,  covenng  levee  which  had  breached 
for  about  1,500  feet  at  the  upper  end.  The  rate  of  caving  averages  about  200  feet  per 
annum,  and  from  stations  4900a  to  4950  the  caving  during  the  current  period  has 
been  especiallv  active.  The  shore  line  survey  of  April,  1904,  showed  that  opposite 
station  4903  tne  caving  amounted  to  260  feet  in  eignt  months,  leaving  only  480  feet 
between  the  river  bank  and  the  levee.  A  new  levee  to  cover  the  threatened  reach 
will,  for  some  2,000  feet,  follow  the  west  bank  of  an  arm  of  Steels  Bayou,  and  for 
about  3,000  feet  will  pass  through  a  low,  timber  flat,  which  will  make  the  new  levee 
difficult  to  build  in  one  season  without  exceptionally  good  weather  conditions.  It 
is  understood  that  the  Mississippi  levee  board  will  build  this  loop,  providing  they 
have  enough  funds  to  cover  the  cost.  If  it  is  not  undertaken  by  tnem,  it  should  be 
provided  for  out  of  the  1905-6  allotment  for  this  district. 

General  remarks  on  caving  banks, — It  has  been  customary  to  make  at  intervals  shore- 
line surveys  of  all  reaches  where  the  levee  is  threatened.  This  survey  only  included 
the  location  of  the  bank  line.  I  am  of  the  opinion  that  a  mere  knowledge  of  the 
progress  of  the  caving  is  not  sufhcient  data  on  which  to  base  recommendations  for 
new  levees.  The  surveys  should  be  made  regularly  at  intervals  of  six  months,  in 
May  and  June,  or  as  soon  as  possible  after  the  high- water  period  will  permit,  and 
also  in  October  or  November,  and  should  include,  besides  the  r^ular  shore-line 
surveys,  the  location  of  ranges  about  1,500  feet  apart,  on  which  should  be  based  a 
hydrographic  survey  from  bank  to  bank.  By  a  comprehensive  study  of  the  sub- 
aqueous cnanges  I  am  confident  that  changes  in  the  bank  line  may  be  more  confidently 
predicted,  which  may  influence  the  new  locations,  or  might  probably  lead  to  the 
saving  in  levees  built,  which  levees  might  possibly  prove  unnecessary  on  account  of 
cessation  of  caving[. 

I  estimate  that  m  this  district  about  25  miles  should  be  surveyed  at  a  cost  of  ap- 
proximately $60  per  mile,  amounting  to  $1,500  for  one  survey,  or  $3,000  for  two,  dur- 
ing the  season. 

If  it  should  not  be  deemed  wise  to  make  two  surveys  during  the  year,  I  would  rec- 
ommend that  at  least  one  be  made,  as  outlined,  during  October  and  November. 

HIGH- WATER  OBSERVATIONS. 

Spikes  were  set  marking  the  1904  flood  level  on  all  local  gauge  trees.  The  eleva- 
tions were  taken  by  observing  the  distance  below  the  zero  of  the  gauges  which  mark 
.  the  elevation  of  the  1897  high  water.  The  elevations  have  been  plotted  on  a  profile 
submitted  herewith,  showing  also  for  comparison  the  high-water  slopes  of  1897, 1898, 
and  1903.  Also  the  elevation  of  the  top  of  the  levee  as  it  exists  at  the  close  of  the 
period  covered  by  this  report. 

The  extent  of  tne  backwater  around  the  lower  end  of  the  levee  system  was  observed, 
and  the  result  is  plotted  on  a  map  submitted  herewith,  showing  also  the  backwater 
overflow  of  1898  lor  comparison. 

BACKWATER  OVERFLOW   AT  LOWER   END  OF  DISTRICT. 

By  reference  to  the  overflow  map  it  will  be  seen  that  the  extent  of  the  backwater 
was  very  little  less  than  it  was  in  1898,  when  the  gauge  registered  49.4  at  Vicksburg. 
The  maximum  gauge  reading  this  year  at  Vicksburg  was  46.9,  2.5  feet  lower  than 
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1898.  Hence  it  will  be  seen  that  nearly  every  year  between  500  and  600  square  tnilee 
of  the  finest  land  in  the  delta  will  be  overflowed.  This  overflow  could  practicaLlly 
all  be  shut  off  by  extending  the  levee  from  Eagle  Lake  down  to  and  acrosB  the  old 
mouth  of  the  Yazoo  (now  rapidly  silting  up  since  the  Yazoo  has  been  diverted)  to  a 
junction  with  the  levee  being  built  on  Kmgs  Point  in  connection  with  the  Yasoo 
diversion  canal.  This  would  be  an  example  of  the  complete  closure  of  a  bofin. 
There  is  one  objection,  however,  which  might  prove  to  be  a  serious  one;  that  is,  the 
end  of  the  levee  at  present  is  built  so  close  to  the  Yazoo  diversion  canal  that  it  is  not 
certain  that  enough  cross-section  area  is  left  to  carrv  the  Yazoo  at  flood  stages,  and 
it  is  absolutely  certain  that  if  the  levees  were  closed  up  down  to  this  point,  in  the 
event  of  a  crevasse  anywhere  in  the  Upper  or  Lower  Yazoo  basin,  the  opening  would 
not  be  sufficient  to  pass  this  water  witnout  impounding  it  to  some  extent  This  lat- 
ter objection  could  hardly  be  ui^ged  seriously,  however,  because  a  certainty  of  o\&^ 
flow  at  47  feet  on  the  Vicksburg  gaupe  always  exists  if  the  levee  is  never  extended; 
whereas  if  the  backwater  is  shut  out  it  is  hardly  possible  that  any  crevaase  overflow 
would  be  more  than  the  present  backwater  overflow. 

I  call  attention  to  the  possibilitjr  of  this  levee  extension  not  with  the  idea  that  it 
is  now  feasible  or  practicable,  but  it  is  almost  certain  to  come  up  for  serious  considera- 
tion within  the  next  few  years.  A  survey  was  made  in  1893  by  the  United  States  for 
an  extension  to  the  mouth  of  the  Yazoo  (as  it  existed  then),  under  the  direction  of 
Capt.  C.  McD.  Townsend,  Corps  of  Engineers.-  For  his  report  and  recommendations, 
see  Annual  Report  of  Chief  of  Engineers,  1894,  p.  2923. 

This  survev  would  be  of  no  use  in  stud ving  the  situation  at  the  present  time.  I 
think  it  would  be  well  to  make  a  new  ana  thorough  survey  from  Eagle  Lake  to  Klein- 
ston,  if  practicable  and  if  funds  are  available,  this  fall. 

CONDmON  OF   LEVEE   LINE  AND   ESTIMATE  FOR   CX>NTINUBD  CONSTRUCriOK. 

The  profile  of  high- water  slopes  submitted  shows  the  elevation  of  the  top  of  the 
levee  line  throughout  the  district,  and  also  shows  net  grade  of  all  work  under  con- 
tract by  the  United  States  and  levee  board  on  May  1,  1904.  It  w^ll  be  noted  that 
there  is  still  much  levee  below  Greenville  less  than  a  foot  above  the  1903  water  level, 
and  that  above  Greenville  the  line  averages  at  least  two  feet  above  the  1903  water. 

The  policy  was  adopted,  when  the  project  for  1904-5  was  made  up,  of  putting  the 
entire  line  at  least  2  feet  above  the  1903  water;  to  build  standard  enlargement  along 
all  exposed  reaches,  and  to  construct  a  topping  to  grade  with  4-foot  crown,  3  to  1 
slope  on  land  side  and  2  to  1  slope  on  river  siae  along  reaches  not  exposed  to  wave- 
wash  and  where  a  good  section  already  exists. 

The  project  for  1904-6  covers  this  from  Greenville  to  station  1370,  and  the  levee 
board  has  topped  and  enlarged  from  stations  1370  to  1600,  and  from  stations  4015  to 
4215. 

Below  is  given  an  approximate  estimate  for  continuing  this  work,  as  outlined  down 
to  the  end  of  the  levee  district. 


stations. 

Miles  below 
Cairo. 

Kind  of  work. 

fiitimated 
oontente. 

1600-24S0. 

508-627L.... 
680-685  L.... 
537-542L.... 
542-544  L.... 
645-652L.... 
554-655L.... 
569-669L.... 
670-578  L 

ToDDinir..  <■...••«...■.•••«••>>>»>•«>>>>•>«>«  >•«••• 

CuUevardt. 
150  000 

268(W140 

Enlargement 

460,000 

8240-8400 

Topping 

24.000 

3400-8490 

Enlargement - 

85,000 

8590-3800 

Topping - 

85,000 

S940-4015 

Enlargement - 

Slooo 

4260-4894 

Topping 

100,000 

4962-5200 

.:".§o^:::::::::::::::::;;;:::::;::::;;::::;::::::::::: 

40,000 

5200-6587 

573^76L.... 

Enlargement • ••■•« 

100,000 

974,000 

974,000  cubic  yards,  at  20  cents,  =  $194,800. 

This  work  should  be  undertaken  just  as  soon  as  the  necessary  funds  can  be  made 
available. 
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The  following  new  levees  to  cover  caving  banks  will  probably  be  neceasary  before 


Btatlons. 

Miles  be- 
low 
Cairo. 

Locality. 

Estimated. 

Contents. 

Price. 

Cost. 

2430-2580 

627 L.... 
665L.... 
6e9L.... 

• 
Island  92 

Cu.yds. 
460,000 
260,000 
600,000 

Oenis. 
18 
16 
1ft 

981,000 

40,00« 

108,000 

420(M260 

Shlloh 

489la-4902 

A 1  bemarle  to  Chotard .......*....,. 

Ainotmt  neceasary  for  enlaigf 
Amount  that  oould  be  nrofita, 

iment  and  topping 

229,000 
194,800 

bly  expended  during  1904-6 

428,800 

I  have  received  a  statement  from  Mr.  G.  H.  West,  chief  engineer  of  the  Mississippi 
levee  board,  relative  to  the  condition  of  the  funds  of  that  board  and  the  amount 
tbev  will  have  for  work  not  yet  contracted  for.    I  append  hereto  his  communication 

Grsbnvillb,  Miss.,  May  4,  1904. 
Mr.  A.  M.  Todd, 

U,  S,  Amstant  Engineer,  Memphis^  Tmn. 
Dear  Sib:  Your  letter  of  the  2d  instant  received,  and  I  ^ve  below  the  informa* 
lion  you  desire  relative  to  the  liabilities  and  resources  of  the  Mississippi  levee 
district. 

IAabilU%e8y  May  1,  1904,  to  July  1,  1906. 

Overdraft  at  First  National  Bank $73,198 

Certificates  of  indebtedness  and  interest 159,000 

Interest  on  bonds  for  the  14  months 135,000 

Work  under  contract 687,000 

Work  authorized 125,000 

Rights  of  way,  estimated 130,000 

Longwood  revetment,  estimated  balance 6,000 

Cost  of  collecting  all  taxes 8,500 

Salaries  and  office  expenses 16,000 

Guarding  levee 4,320 

Total -  1,344,518 

lUsourceSy  May  i,  1904,  to  July  i,  1905, 

Bonds  authorized  by  act  of  February  25,  1904 $1,000,000 

Revenues  for  the  14  months,  estimated 325,000 

Total 1,325,000 

Deficit  by  July  1, 1905,  as  shown  bv  statement,  $19, 518.  The  above  statement  is 
made  for  toe  fourteen  months  from  May  1,  1904,  to  July  1,  1905,  it  being  impossible 
to  estimate  separately  the  liabilities  that  ma^  be  incurred  between  the  1st  of  May  and 
the  1st  of  July  of  this  year.  No  estimate  is  included  in  the  list  of  liabilities  for  prob- 
able high-water  expenses  or  for  repair  work  that  may  become  necessary. 

Borne  of  the  items  are  merely  estimates,  and  may  oe  larger  or  smaller  than  those 
men;  particularly  is  this  so  in  the  case  of  the  items  for  rights  of  way  and  for  revenue 
for  the  next  fourteen  months. 

The  board  is  authorized  to  increase  the  ad  valorem  tax  and  also  the  cotton  tax, 
bat  whether  or  not  this  will  be  done  will  not  be  determined  until  the  annual  meet- 
ingof  the  board  in  July  next. 

Trusting  that  the  above  gives  the  information  you  desire, 

Very  respectfully,  C.  H.  West, 

Chief  Engineer, 

It  will  be  seen  that  the  levee  board  proposes  to  contract  for  work  covering  $125,000. 
This  amount  will  construct  the  new  levees  at  Island  92  (527  L. )  and  at  Shiloh  (555  L. ), 
leaving  the  Albemarle  loop  (569  L.)  unprovided  for,  which,  together  with  the  neces- 
sary enlargement,  will  require  approximately  $300,000. 
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COMMISSION   GRADE. 

The  estimate  given  in  last  year's  report  of  yardage  required  to  bring  the  line  tif 
the  Commission  grade  did  not  include  the  contracts  let  prior  to  May  1,  1903;  v« 
little  effective  enlai;gement  has  been  added  to  the  line  during  the  season,  hence  i 
estimate  as  given  in  last  year's  report  of  the  Mississippi  River  Commiasion,  page  2 
is  very  nearly  correct.  The  Commission  grade  should  be  modified  from  Eat 
(433  L. )  south  to  the  end  of  the  dtetrict,  and  a  reestimate  made,  which  would  pn 
ably  materially  increase  the  estimate  as  given. 

•     The  expenditure  of  Government  funds  in  this  district  during  the  period  Majj 
1903,  to  April  30,  1904,  aggregates  as  follows:  I 


Dealgnation. 

Expenditarea. 

Per  a 

Oonstruction                    .  ... 

$828,606.60 
26,296.87 
17.214-5S 

Repairs  and  inaintenaDce 

£nirineeriusr.  survevH.  etc. . . 

371,U8.00 

] 

The  following  blueprints  and  statements  accompany  this  report: 
Statement  of  levee  construction  by  the  United  States. 
Statement  of  levee  construction  by  the  Mississippi  levee  board. 
Statement  of  rainfall  at  Greenville. 

Map  showing  overflow  at  lower  end  of  Lower  Yazoo  district. 
.  Profile  showing  high-water  slopes,  1897,  1898,  1903,  and  1904. 
Respectfully  submitted. 

A.  Miller  Todd, 
Assistant  EngvMer. 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


Levee  work  in  Lower  Yazoo  levee  district^  above  Greenville,  May  i,  IQOS^  to  May  1, 19 

[N.=new;  E.— enlargement.] 


Stations. 


Miles 
below 
Cairo. 


Contractor. 


Cubic 
yards  in 
contract. 


Cubic 
yards 
added  by 
levee 
board. 


Cubic 
yards 

S  laced 
urlng 
year. 


Total 
laborers. 


Total 


1038-1060.. 
1080-1116., 
1116-1150., 
1150-1183., 

iisa-i^ie. 

1840-2070., 
2180-2230. 
8100-3125. 
3r26-3156. 
8189-8229., 
3229-3245. 


380  L. 
380  L. 
880  L. 
380  L. 
380  L. 

402  L. 

403  L. 
434  L. 
434  L. 
434  L. 
434L.   I do  . 

I 


M.J.  Roach  &  Co. 

do 

do 

do 

do 

Lowrance  Bros  . . 
do 

M.J.  Roach  <&  Co. 

do 

do 


158,948 
165,677 
147,488 
161,964 
163,378 
160,000 
.69,500 
150,655 
151,775 
150,000 
142,000 


16,132 
15,878 
15,432 
16,128 
16,980 


12,508 
18,386 
16,835 
14,198 


al75,080 

M81,555 

ol61,948 

dl05,31S 

el80,S68 

67,892 

35,878 

/69,577 

059,640 

A 15, 563 

'14, 465 


6,270 
8,800 
7,145 
5.781 
7,713 
2,297 
1,263 
3,749 
8,071 
694 
513 


5,118 

6,496 

5.602 

4. 214 

5,646 

1,847 

970 

2,776 

2,332 

632 

397 


I 

S.1 


a,' 


Amounts  paid  for  by  Mississippi  Levee  Board; 
a  16,132  cubic  yards. 
615.878  cubic  yards. 
c  15,432  cubic  yards. 
<il6,128  cubic  yards. 
«16,980  cubic  yards. 


/  4,648  cubic  yards. 
08,938  cubic  yards. 
h  1,606  cubic  yards. 
<  1,199  cubic  yards. 
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Levee  work  in  Lemper  Yazoo  levee  district,  above  OreenviUe,  May  i,  1903,  to  May  1,  1904 — 

Continued. 


stations. 

Miles 
below 
Cairo. 

Total 
tractioii 
engines. 

Total 
wagons. 

YaHis 

per 

team. 

Yards     Price  per 

per          cubic 
scraper.       yard. 

Average 
height. 

Average 
haul. 

Kind  of 
work. 

1088-lOeO 

1080-1116 

1116-1160 

ubmm 

880  L. 
880  L, 
380  L, 
380  L. 
880  l: 

402  L. 

403  L. 
434  L. 
434  L. 

322 
62 

laa 

2,302 
3^ 
929 

a23 
a26 
a24 
25 
32 
87 
37 
25 
26 
29 
36 

a32 
a  42 
a  87 
40 
48 
58 
60 
40 
39 
45 
50 

CenU. 
13.89 
13.89 
13.89 
13.89 
13.89 
18.0 
17.9 
19.7 
19.7 
19.7 
19.7 

Ftei. 
15.3 
16.7 
15.6 
17.7 
12.8 
18.7 
18.7 
18.8 
17.2 
15.1 
24.1 

Feet. 
225 
225 
275 
225 
175 
125 
150 
860 
376 
400 
300 

N. 

N. 
N. 
N. 

U88-12a6 

N. 

1840-2070 

E. 

2130-2290..  . 

E. 

S100-S125 

N. 

8126-3156 

N. 

3189-3229 '  484  L. 

N. 

8229-3245 434  L. 

N. 

o  Traction  engine  and  grader  force  worked  in  connection  with  scraper  outfits,  and  it  was  impossible 
to  determine  accurately  the  traction  engine  and  wagon  yardage;  but  the  traction  engines  are  esti- 
mated to  have  been  equivalent  to  8  teams  each,  and  the  wagons  to  2  wheel  scrapers  each,  and  are 
figured  into  the  team  and  wheel  scraper  average  accordingly. 


Levee  work  in  Lower  Yazoo  levee  district  below  Greenville,  May  1, 190S,  to  May  1, 1904. 
[E.  =  Enlargement;  B.  =  Banquette;  N.  =  New;  B.  E.  =  Banquette  enlargement.] 


Miles 

Stations. 

below 

Cairo. 

100-200 

480  L. 

140-177 

480  L. 

177-210 

480  L. 

600-790 

496  L. 

1346-1780 

500  L. 

1730-2108 

506  L. 

2572-2880 

531  L. 

8800-3940 

532  L. 

4670-4728 

565  L. 

4780-1890 

668  L. 

485M879 

568  L. 

488O-6000 

569  L. 

«WW)170 

570  L. 

Contractor. 


Cubic        Cubic  Cubic 

yards  In  \    yards    |  yards 

contract,  I  added  by  placed 

United        levee  during 

States.       board.   I  year. 


Walker  Stansell.... 

....do 

....do 

...-do 

....do 

.do. 


Lowrance  Bros 

L.  C.  Dulaney 

Israel  R.  Bobbitt 

Geo.  H.  Lowrance 

Lowrance  Bros 

Donovan  &  Daley I 

Morgan  &  McCarten . 


30,000 
112,316 
140,433 
110,106 
100,000 
69.682 
58,489 
115,998 
137, 110 
.57,349 
96,108 
74,467 
74,665 


100,000 
83,922 
61,400 


19,980 

112,816 

140,433 

106,697 

a  127, 872 

ft  78, 516 

0  52,413 

91,433 

11,427 

57,349 

96,108 

52,947 

74,665 


Total 
laborers. 


819 
4,873 
6,500 
4,126 
6,759 
2,969 
3,808 
3,434 

336 
2,162 
4,020 
2,613 
4,256 


Total 
teams. 


594 
3,651 
4,920 
8,180 
4,061 
2,159 
1,860 
2,876 

225 
1,661 
2,756 
1,969 
2,928 


Total 
scrap- 
ers. 


887 
2,386 
3,193 
1,872 
1,951 
1.388 
1,088 
1,419 
163 
989 
1,748 
1,269 
1,965 


Stations. 

Miles       Total 
below  ;  traction 
Cairo,    engines. 

Total 
wagons. 

Yards  per 
team. 

Yards  per 
scraper. 

Price  per 
cubic 
yard. 

Average 
height. 

Average 
haul. 

Kind  of 
work. 

MO-200 

480  L. 
480  L. 
480  L. 
496  L. 
500  L. 
606  L. 
631  L. 
552  L. 
665  L. 
668  L. 
668  L. 
660  L. 
670  L. 

34 
31 
29 
34 
d28 
86 
28 
39 
61 
84 
35 
27 
26 

62 
47 
44 

57 

d88 

59 

48 

58 
55 
42 
38 

Genu. 
15.74 
15.74 
15.74 
15.74 
15.74 
15.74 
16.5 
19.87 
15.96 
23.0 
21.5 
19.4 
19.875 

Feet.. 
15.0 
14.0 
15.6 
12.1 
11.9 
6.2 
6.5 
16.8 
12.1 
14.5 
15.6 
14.4 
13.1 

Feet. 
125 
175 
250 
175 
275 
225 
200 
200 
175 
250 
250 
275 
275 

E 

140-177 

32 

N 

177-210 

N 

(I00-79O 

E 

?«-1730 

1730-2108 

66 

703 

b!e. 

B 

2572-2880 

b. 

8800-8940:..:: 

e 

4670-4725 

N. 

^780-4890 

E 

«54-4879 

N 

489(W00O 

E 

fiOOD-6170 

E. 

^63,177  cubic  yards  paid  for  by  Mississippi  levee  board. 

^83,922  cubic  yards  paid  for  by  Mississippi  levee  board. 

^29,629  cubic  yards  paid  for  by  Mississippi  levee  board. 

'Traction  engine  and  grader  force  worked  in  connection  with  scraper  outfits,  and  it  was  impossible 
to  determine  accurately  the  traction  engine  and  wagon  yardage,  but  the  traction  engines  are  esti- 
Jttted  to  have  t>een  equivalent  to  8  teams  each  and  the  wagons  to  2  wheel  scrapers  each,  and  are 
iisored  into  the  team  and  wheel  sciaper  average  accordingly. 
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Table  showing  levee  congtruciion  by  the  Mississippi  Levee  Board  May  i,  1903 j  to  May  1, 19(k 
[E.»Eiilargement:  B.=Banquette;  T.=Topping:  N.=New.] 


Stations. 

Miles 
below 
Cairo. 

Cubic  yards 
in  contract. 

Cubic  yards 
placed 
during 
year. 

Price  per 
cubic 
yard. 

Extras 
paid. 

Total  ex- 
pended. 

Kind(rf 
worL 

0-260 

865  L. 
371  L. 
370  L. 
380  L. 
380  I. 
385  L. 
393  L. 
395  L. 
395  L. 
395  L. 
398  L. 
415  L. 
418  L. 
434  L. 
440  L. 
440  L. 
442  L. 
445  L. 
455  L. 
476  L. 
478  L. 
480  L. 
480  L. 
490  L. 
495  L. 
500  L. 
500  L. 
512  L. 
531  L. 
538  L. 
538  L. 
615  L. 
545  L. 
550  L. 
550  L. 
572  L. 

84,617 

3.593 

2,968,300 

511,782 

6,089 

4,776 

SO.-'VSO 

6,789 

122,216 

52,684 

10,651 

76,826 

4,660 

61,927 

26,651 

87.668 

83,283 

42,154 

93,294 

34.721 

900 

144.593 

46.762 

102,998 

\,m 

21,710 
100,000 
33.922 
61.400 
47,445 
835,748 
600 
375,143 
99,280 
70,894 
26,081 

18.008 

3,593 

158. 182 

28,748 

5,633 

4,465 

80.550 

5.789 

72,196 

38. 812 

10,561 

61,025 

4,560 

16,298 

26,651 

71,280 

'       51,463 

42,154 

19,022 

14,964 

900 

81,924 

46.762 

6S5,284 

1,846 

.  21,710 

63,177 

33,922 

29.529 

47,446 

97,744 

500 

375, 143 

69.161 

66,365 

26,081 

CenU. 
22.0 
21.5 
19.7 
22.0 

$4,608.92 

a  772. 49 
26,487.58 

7,591.15 

1,283.96 

992.56 

611,188.39 

1,229.68 
17,688.78 

9,829.81 
«?  3, 876. 82 
12,060.40 

1,003.20 
63,497.86 

9,775.18 
16.222.07 
12,870.06 

9,273.88 

3,557.11 

4,867.08 

286.00 

48,68:^.93 

8,884.78 

13,176.04 

600.00 

6. 649. 00 
68.949.65 
65,339.32 
65,898.16 
11,287.20 
U.  631. 54 
113.75 
101,288.61 
12,971.56 
17,487.18 

5.682.00 

T. 

295-306 

N. 

0-602 

.\. 

861-1016 

$449.70 

B. 

861-1016 

22.0 

22.0 

18.89 

21.24 

22.0 

T. 

1016-1340 

T.* 

1038-1226 

B. 

1329-1340 

E. 

1340-1550 



E. 

1380-1511 

22.0 
82.0 
22.0 
22.0 
19.7 

g'o 

22.0 

22.0 

22.0 

22.0 

(') 

22.0 

19.0 

fff 

li.'74 

16.74 

16.6 

(») 

14.0 

(<*) 

27.0 

22.0 

81.0 

(/) 

721.02 

B. 

1467-1611 

B. 

2683-2853 

B. 

2710-2787 

T. 

3100-3245 

B. 

3394-3650 

T.  ladE 

3410-3600 

Kandl 

3500-3562 

E.  tDdl 

3562-3602 

E.aod& 

3850-3981 

E. 

3981-4151 

1,843.50 

T. 

4182-4200 

T. 

4200-32 

'25,978.62 

£.tsd& 

32-140 

E 

E. 

1127-1137 

(*l 

1370-1606 

T. 

1846-1780 

B. 

1780-2108                     .     . 

B. 

2572-2880 

B. 

3165-3203 

N. 

3135-3225 

N. 

3480-3486 

L 

3491-3587 

N. 

4013-4243 

45.42 

a 

4013-4243 

T.SIMlt 

4332-5232 

T.andK 

Total 

5,320,091 

1,738,266 

29,088.26 

415,699.09 

a  Sublevee,  below  grade. 

6  Under  Government  contract  and  paid  by  Board. 

cSubbanquette  and  filling  old  pits. 

d  Day  force,  $6.50  per  team. 

«  Day  force,  $5.50  per  team. 

/  Day  force,  $6  per  team. 

9  Emergency  loops,  day  force,  $6.50  per  team. 

*  Repair  work. 


RainfaU  at  Greenville ^  Miss.^  from  May  1,  190Sy  to  May  i,  J 904. 


Months. 


May 

June 

July 

August ... 
September 
October  .. 
November 
December 


1903. 

Mean, 
188&-1904. 

Inches. 

Inches. 

2.42 

8.61 

2.07 

3.67 

4.50 

4.21 

5.34 

3.49 

.38 

2.91 

.50 

2.00 

.27 

3.69 

4.21 

8.90 

Months. 


January  . 
February 
March  ... 
April.  ... 

Total, 


Digitized  by  VjOOQ IC 


MISSISSIPPI   BIVER   COMMISSION. 


227 


Appendix  2  N. 

REPORT   OF   MR.    B.    C.    TOLLINGER,  ASSISTANT  ENGINEER,    ON   LEVEES  IN   THIRD   DISTRICT, 
ARKANSAS  AND   LOUISIANA,  DCBINO   SEASON    1903-4. 

Memphis,  Tenn.,  May  i,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Upper  Tensas  levee  district,  from  May  1,  1903,  to  May  1,  1904: 

The  limits  of  the  district,  together  with  a  brief  description  of  the  location  of  the  dif- 
ferent systems,  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pages  4^54  and  4855,  the  only  chancre  to  be  noted  being  an  extension  of  the  Arkansas 
River  system  from  stations  732  to  783  on  the  Dry  Bayou  location. 

The  total  length  of  the  line  in  this  district  on  May  1,  1903,  was  186.7  miles,  con- 
taining 29,092,868  cubic  yards,  21,956,421  cubic  yards  being  credited  to  the  tfnited 
States  and  the  remaining  7,136,447  cubic  yards  to  the  local  boards. 

Daring  the  year  tiiere  have  been  added  by  the  United  States  677,090  cubic  yards, 
and  by  the  lo<^  boards  1,808,210  cubic  yards,  making  a  total  for  the  year  of  2,485,300 
cubic  yards. 

During  the  year  8,330  linear  feet  of  new  levee  in  Arkansas  and  16,038  linear  feet 
in  Louisiana  have  been  constructed,  throwing  out  23,639  linear  feet  of  old  levee,  con- 
taining 794,042  cubic  yards,  leaving  the  total  length  of  the  levee  line  in  the  district. 
May  1,  1904,  186.7  miles,  containing  30,784,126  cubic  yards,  22,633,511  cubic  yards 
being  credited  to  the  United  States. 

Abandoned  levees. 


Local  name. 


Station. 


Length.    Cubic  yards. ' 


Arkansas. 


LelandLoop.. 
Do 


2087+28-2067. 
2171       -2258. 


Louimana. 


Hollybrook 

Slascot 

Martin  &  Biggs. 


1809-1854 

8013+50-3045+10. 
4421+70-4485+12. 


7,637 
2,000 


4,500 
3,160 
6,342 


Total. 


23,639 


282,111 
27,702 


228,610 
87,825 
267,794 


794,042 


During  the  past  season  the  following  bids  were  accepted  for  leVee  work: 
Bids  opened  Augvtgt  18,  1903. 


Miles 
below 
Cairo. 

Awarded  to— 

Price. 

Kind  of  work. 

1 

(MS+60 

470  R. 
470  R. 

In  Arkansa*. 
DiilftTxey  A  T/eonard 

CenU. 
19.35 
17.25 

New  spur. 
New  loop. 

2170-2185 

do.' 

Bids  opened  April  13,  1904. 


In  Arkansas. 

Jno.  G.  Sessions 

BenTalJey&Co 

do 

In  Louisiana. 

Ben  Talley  &  Co 

H.Dalhofl 


Cenls. 
17.74 
20.00 
20.00 


18.5 
24.6 


Enlargement. 

Topping. 

Enlargement. 


Enlargement. 
New  loop. 


a  Arkansas  River. 
WEED  CUTTING. 


Owing  to  scarcity  of  funds  and  light  growth  of  weeds  on  the  levee,  no  weeds  were 
cat  during  the  season  except  through  the  Vaucluse  field,  stations  2488  to  2533. 
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ARKANSAS  RIVEB  LEVEBS. 

On  pages  4857  and  4858  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900 
will  be  found  a  brief  description  of  the  conditions  and  needs  of  the  Arkansas  River 
levees  and  the  relation  of  this  system  to  the  Mississippi  River  levee  system.  No  new 
contracts  having  been  made  during  the  season  for  tne  further  extension  of  this  line, 
the  gap  of  6.05  miles  between  the  lower  end  of  the  Arkansas  River  system  and  the 
main  Ime  of  levees  at  Boggy  Bavou  remains  as  it  was  in  the  last  report.  The  safety 
and  general  good  of  the  district  demand  the  closing  of  this  gap  as  rapidly  as  poesible. 

CAVING   BENDS. 

Cirpreaa  Bend  {4S6  R,). — The  caving  at  Lucca  Landing  has  moved  up  and  down  the 
bend.  The  old  abandoned  levee  has  caved  off  from  stations  418- to  462,  and  is  within 
900  feet  of  the  levee  at  station  484.  There  lias  been  some  caving  from  stationfl630  to 
750,  leaving  about  200  feet  between  the  levee  and  the  river  at  stations  650  and  750. 
A  new  loop  will  probably  be  needed  this  sea«)n. 

Rowdy  Bend  (451 R. ). — The  shore  line  is  within  828  feet  of  the  levee  at  station  1530 
and  within  600  feet  at  station  1730.  A  new  loop  will  probably  be  needed  at  this  point 
in  the  next  three  years. 

Mathews  Bend  {509  R.). — Some  caving  has  occurred  from  a  point  opposite  station 
3705  to  station  3755.    The  shore  line  is  within  455  feet  of  the  levee  at  station  3733. 

Wilsons  Point  {52S  R.), — Practically  no  caving  has  occurred  along  this  stretch  dur- 
ing the  past  season. 

Mascot  {516  R.). — Caving  has  continued  at  this  point  and  is  within  about  200  feet 
of  the  angle  at  station  3032.  The  new  loop  at  this  point  has  been  completed  by  the 
Fifth  Louisiana  levee  board. 

Reed  (604  R-)' — Caving  has  continued  along  this  stretcth,  leaving  about  185  feet  at 
station  4470  and  214  feet  at  station  4480,  between  levee  and  river.  The  new  loop  at 
this  point  has  been  completed  by  the  Fifth  Louisiana  levee  board. 

CONDITION   OF   LEVEES  WITH   REFERENCE  TO   1903   HIGH   WATER. 

In  uirifcarMflw.— Extension  Arkansas  River  system,  total  length  14.8  miles: 
1.2  per  cent  from  0.5  to  1.7  feet  below  1903  high  water. 
33.0  per  cent  flush  with  1903  high  water. 
50.0  per  cent  0.2  foot  above  1903  high  water. 

15.8  per  cent  3.0  feet  above  1903  high  water. 
No  banquette. 

Mississipjn  River  system, — Costello  gin  to  Louisiana  Stat«  line;  length,  82.9  miles: 
5.0  per  cent  4  feet  above  1903  high  water. 
1.9  per  cent  2  feet  above  1903  high  water. 

24.6  per  cent  2  feet  above  1903  high  water. 

36.2  per  cent  1  foot  above  1903  high  water. 
24.4  per  cent  0.5  foot  above  1903  high  water. 

2.0  per  cent  topped  1  foot  above  1903  high  water. 
5.9  per  cent  topped  2  feet  above  1903  high  water. 

32.3  per  cent  has  banquette. 

67.7  per  cent  has  no  banquette. 

In  Louisiana, — Length  of  line  from  Arkansas  State  line  to  lower  end  of  district,  89 
miles: 

9.1  per  cent  5  feet  above  1903  high  water. 
8.0  per  cent  4  feet  above  1903  high  water. 

21.3  per  cent  3  feet  above  1903  high  water. 

41.9  per  cent  2  feet  above  1903  high  water. 
11.3  per  cent  1.6  feet  above  1903  high  water. 

8.4  per  cent  0.5  foot  above  1903  high  water. 

58.8  per  cent  has  banquette. 
41.2  per  cent  has  no  banquette. 
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SsHmated  yardage  to  bring  the  entire  line  to  a  grade  of  $  feet  above  high  vxUer  of  1903  with 

standard  section. 


StBtiona. 

/n  ArkoMM. 

0-788a 

7»-1087 


0-209.. 
0-4210. 


Total 

In  Louisiana. 

0-4619 

Grand  total. 


Enlarge- 
ment. 


New  levee. 


Cubic  yards.  Cubic  yards. 
7»,ooa, 


Cubic 


667,700 


1,801,800 
b458,700 


1,822,700  ,    1,760,500 


474,000  '     e  558. 000 


Banquette. 


,600 
175,000 

1,362,800 


1,765,400 


1,226,700 


1,796,700  I    2,318,600      2,992,100 


Total. 


Rcmurk.s. 


Cubic  yards, 
992,600 

1,476,800 

9  1*70  onn  /Amoe  Bayou, 
2.879,200  iJMainline. 


Enlargement  of  Arkansas  River 

levees. 
Extension    of   Arkansas    River 

levees. 


4,848,600 


2,258,700  I 


7,107,300  I 


a  Stations  655  to  788  built  to  a  grade  3  feet  above  1897  high  water  without  banquette. 

ft  New  loop  with  banquette  at  Grand  Lake  and  new  loop  at  Panther  Forest  without  banquette. 

c  New  loop  with  banquette  at  Biggs. 

Estimate  for  ultimate  Commission  grade, — ^This  is  based  on  the  average  of  new  Com- 
miasion  srade  at  White  River  and  Arkansas  City;  Arkansas  City  and  Greenville; 
Greenville  and  Lake  Providence,  and  Lake  Providence  and  Vicksburg,  and  applying 
these  averages  to  the  local  high  water  along  the  line  between  these  respective  points, 
thus  giving  the  following  approximate  estimates  in  Arkansas  and  Louisiana. 


IN  ARKANSAS. 


(M619 

(M619.... 
4459-4549. 


Total . 


Stations. 

Kind  of  work. 

Cubic 
yards. 

Price.    1   Total  cost. 

Remarks. 

0-^K 

Enlargement 

do 

1,066,016 
184,000 

1,826,044 
688,685 

Cents. 
18.8 
18.8 
20.0 
15.0 

1200,410.82 

34,592.00 

365,208.80 

103,295.25 

Arkansas  River  levees. 

656-783 

Do. 

783-1087 

New  levee 

Banquette 

Do. 

0-1087 

Do. 

Total 

3,764,694 

4,869,035 

1,249,279 
274,400 
280,000 

1,756,165 

708,506.87 

821,378.58 

199,884.64 
54,880.00 
56.000.00 

263,424.75 

0-299 

JEnlargement 

18.8 

16.0 
20.0 
20.0 
15.0 

/Amos  Bayou  line. 
tMain  line. 

0-4210 

600-816 

New  levee 

do 

Covers  stations  600  to  900. 

1700-1760 

3690-3767 

do 

0-4210 

Banquette 

Total 

7,928,879 

1,395,567.97 

IN  LOUISIANA. 


Enlargement . 

Banquette 

New  levee.... 


4,641,386 

2,107,220 

576,000 


7,224,606 


IS.  8 
15.0 
25.0 


853,780.57 
316,083.00 
144,000.00 


1,313,863.57 


Summary. 

Cubic  yaids. 

Extension  and  enlargement  of  Arkansas  River  levees 3, 764, 694 

Arkansas  main  line 7,928,879 

Louisiana 7,224,606 

Total  cubic  yards 18,918,179 

Total  cost,  $3,412,938.41. 

The  estimates  show  that  there  is  still  required  755,000  cubic  yards  to  bring  the 
Arkansas  River  levees  from  stations  0  to  783  up  to  the  2  feet  grade  with  standard  sec- 
tion, 1,301,800  cubic  yards  for  the  extension  of  this  levee  to  station  1087  on  Cypress 
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Creek  (opposite  station  81  on  the  main  line),  and  412,d00  cubic  yards  for  banquette 
for  the  above  stretches  of  levee  from  Red  Fork  to  Cypress  Creek,  leaving  3,621,200 
cubic  yards  to  cover  the  main  line  in  Arkansas  and  Louisiana,'  and  1,016,700  cubic 
yards  for  the  new  loops  at  Panther  Forest,  Grand  Lake,  and  Biggs. 

ARKANSAS  RIVER  LEVEE  IMPROVEMENT. 

The  Arkansas  levees  in  the  Red  Fork  levee  district  extend  from  the  Lincoln-Desha 
County  line  to  the  beginning  of  the  Government  levee  just  below  Red  Fork,  having 
a  length  of  about  14  miles.  During  the  past  year  only  a  few  minor  repairs  have 
been  made  by  the  levee  board. 

SURVEYS. 

Surveys  of  the  Arkansas  River  levee  line  and  the  Louisiana  levee  line  below  Lake 
Providence  have  been  made.  Surveys  for  the  extension  of  the  Arkansas  River  line 
and  for  new  loops  at  Grand  Lake  (509  R.),  Mascot  (577  R.),  and  Reeds  (604  R.), 
including  the  tracing  of  the  shore  lines  adjacent  to  these  new  loons,  have  been  made. 
Distances  from  the  levee  to  the  caving  banks  in  close  proximity  nave  been  measured 
and  reported  monthlv. 

High- water  marks  have  been  established  and  elevations  recorded,  and  the  limits 
of  the  overflowed  district  back  of  the  Arkansas  River  levees  have  been  obtained. 

I  would  recommend  that  surveys  for  drainage,  both  back  and  front  of  the  levees, 
and  also  surveys  of  the  narrow  liecks  betw^een  the  levees  and  the  river,  be  made. 
The  importance  of  such  surveys  is,  of  course,  dependent  on  the  importance  of  these 
subjects,  which  are  discussed  elsewhere  in  this  report. 

PREVAILING   CONDITIONS. 

Weather. — The  weather  has  been  remarkably  favorable  throughout  the  year,  caus- 
ing very  little  loss  of  time  or  extra  work,  even  during  the  winter  months,  which  are 
usually  so  wet. 

High  vxiter  of  June,  1903, — The  rise  in  June,  1903,  was  higher  than  the  ueualJune 
rise,  reristering  39.8  at  Greenville,  or  9.3  feet  less  than  the  nighest  record  March  27, 
1903.  This  June  rise  filled  all  the  ]x)rrow  pits  on  the  river  side  of  the  levees  and 
delayed  work  on  enlargement  contracts  anci  unprotected  new  loops.  Work  on  the 
new'  loop  at  Leland,  being  behind  the  old  levee  which  was  still  intact,  was  not 
delayed  very  much  from  this  cause.  A  very  strenuous  effort  was  made  by  the  fifth 
Louisiana  levee  board  to  build  a  temporary  loop  around  the  gap  at  HoUybrook  that 
had  been  made  bv  the  overflow  of  April,  1903.  A  great  deal  of  money  was  spent  in 
the  endeavor,  and  success  8eeuie<l  so  probable  that  work  was  continuea  until  the  loop 
was  breached.  Had  this  flood  been  anticij>ated  earlier  a  great  loss  would  have  been 
obviated.  The  area  overflowed  was  about  the  same  as  that  resulting  from  the  April 
crevasse,  but  the  damage  wrought  by  this  later  flood  of  June  was  very  disastrous  on 
account  of  being  too  late  to  be  folloAved  by  replanting. 

The  height  of  the  river  from  July,  1903,  to  March,  1904,  is  remarkable  for  its  uni- 
formity, there  being  no  very  low  water  and  none  above  danger  line  during  the  period. 

STAGES   AND   SLOPES   OF   1904    HIGH    WATER. 

The  highest  flood  of  the  vear  culminated  in  April,  1904.  The  heights  attained  by 
it  between  Cairo  and  Vicksburg  are  shown  in  the  following  table  of  maxiinum 
heights  for  the  years  1897  to  1904. 

Mnj'imum  gauge  readings,  1897  to  1904* 


Miles 
belou* 
Cairo. 


0 
230 

im 

353 
893 
438 
478 
542 
599 


Slation. 


I 


Cairo 

Memphis 

Helena 

Sunflower 

Mouth  White  Riv 
Arkansas  City . . . 

Greenville 

Lake  Providence 
Vick.sburg 


1901.   I    1902. 


43.2 

42.1 

32.1 

30.9 

41.6 

39.6 

40.5 

38.8 

44.7 

43.2 

48.8 

41.4 

37.4 

36.0 

86.5 

36.0 

41.5 

41.2 

1903.       19W. 


50.6 
40.1 
61.0 
48.0 
68.7 
68.0 
49.1 
46.5 
51 


49.1 
S9.0 
47.7 
4i5 
49.5 
49.0 
4S.5 
42.6 
46.9 


I 
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A  table  of  elevations  of  this  high  water  at  points  in  this  district  is  appended  to  this 
report  Observing  the  difference  between  the  high  waters  of  1903  and  1904  at  Green- 
ville (478  R.),  as  shown  by  the  above  table,  and  the  difference  between  the  same 
hieh  waters  at  Luna,  Ark.  (467  L.),  it  will  l)e  noted  that  the  maximum  stage  was 
re&tively  lower  this  year  than  last  year.  The  direction  of  the  currents,  and  espe- 
cially the  surface  currents,  changes  very  much  as  the  river  rises,  particularly  after 
the  danger  line  has  been  past.  These  changes  affect  the  local  slopes,  and*  hence 
some  of  this  change  of  slope  may  be  ascribed  to  the  difference  in  the  directions  of 
the  currents  prevailing  at  these  stages. 

Another  cause  is  probably  the  difference  in  the  condition  at  Leland.  Across  this 
neck  the  current  is  at  a  high  velocity,  heme  about  15  feet  deep  and  having  a  slope 
of  4  feet  in  about  3,000.  The  strength  of  tbis  current  was  so  great  that  a  channel 
was  cut  nearly  all  the  way  across  this  neck.  After  passing  over  the  neck  this  torrent 
flowed  out  into  the  channel  of  the  main  river.  Taking  the  width  of  the  river  as 
being  from  levee  to  levee,  as  is  the  case  in  a  great  measure  and  may  be  so  regarded 
in  the  consideration  of  surface  currents,  the  river  is  several  miles  wide  from  Arkansas 
City  to  Leland,  and  had  here  a  narrow  outlet  almost  at  right  angles  to  the  general 
direction  of  the  broad  river  above.  It  was  above  this  narrow  outlet  that  the  current 
from  across  the  neck  threw  itself  directly  across  the  path  of  the  main  current  of  the 
river.  Thus,  as  an  obstruction,  it  dammed  the  river  above,  increasing  its  pressure 
against  the  leeves,  and,  as  a  direct  force,  it  changed  the  direction  of  the  currents  for 
some  distance  below.  During  the  year  a  spur  levee  6,350  feet  long  has  been  built 
along  this  neck  to  prevent  this  current  from  flowing  across  it.  The  effect  of  this 
has,  no  doubt,  been  to  lessen  the  obstruction  at  the  upper  end  of  the  narrow  outlet 
at  Ix>wer  Leland. 

HIGH    WATER   OF   1904. 

The  high- water  inspection  was  distributed  am  follows: 

Arkansas  River  levees  under  Overseer  B.  Baumgarden,  who  reported  to  the  Green- 
ville office. 

Mississippi  River  levee. — Costello  Gin  to  Gaines  Landing,  Ark.,  under  Inspector  T.  S. 
Shields,  at  Arkansas  City,  Ark.  Gaines  Landing  to  State  line  under  Inspector  P.  L. 
Lowe,  Greenville,  Miss.  State  line  to  station  1986  (below  HoUybrook )  under  Inspector 
John  J.  Hoopes,  Lake  Providence,  La.  Station  1986  to  end  of  district,  under  Fifth 
Lousiana  levee  board,  J.  T.  McClellan,  president,  TalluJah,  La. 

A  sufBcient  number  of  inspectors  >yere  employed  to  have  the  whole  line  insj^ected 
daily.  They  were  instructed  to  report  and  note  defects  promptly,  and,  when 
necessary,  to  have  work  done  on  them  at  once.  While  the  situation  did  not  prove 
at  all  serious,  this  organization  was  a  benefit  to  the  service,  for  many  of  the  men 
thus  employed  will  probably  be  employed  similarly  in  later  years,  and,  besides 
becoming  familiar  with  the  methods  of  the  work,  will  keep  posted  on  the  condition 
of  the  levees.  Besides,  this  office  has  a  better  knowlege  of  the  condition  of  the  levees 
and  of  the  men  available  for  similar  organization  in  future  emergencies. 

People  along  the  line  regarded  this  move  very  favorably,  because  of  their  confidence 
in  the  eflBciency  of  the  system  and  methods  that  obtain  in  this  district. 

Before  the  flood  had  reached  the  danger  line,  small  forces  were  put  on  the  Arkan- 
sas River  levees  and  the  Leland  spur  levee  to  complete  the  revetment  at  the  ends  of 
these  levees  and  then  to  attend  to  the  high-water  protection  work  most  needing  their 
attention.  About  1,000  sacks  were  used  in  weighting  this  revetment.  The  force  on 
the  Arkansas  River  levees  also  cut  weeds  off  trie  levees  and  built  some  false  berms 
through  sloughs  in  which  trouble  was  experienced  last  year. 

The  force  on  the  Leland  spur,  after  completing  the  revetment,  had  to  protect  the 
levee  from  wave  wash  and  from  a  slough  which  occurred  where  the  levee  crossed  a 
deep  hole.    One  thousand  sacks  in  all  were  used  in  this  spur  levee. 

The  end  of  the  spur  levee  at  station  750  (433  R. ),  the  Middle  Place  front  (432  R.) , 
and  the  road  crossing  at  the  angle  at  station  4044  (515  R.)  had  to  be  sacked,  using 
600,  400,  and  3,000  sacks,  respectively,  at  these  points. 

Small  drains  were  cut  across  the  berm,  stations  755  to  1060,  in  Louisiana,  to  carry 
off  the  seep  water. 

EFTBCT  OP  HIGH   WATER  ON   REPAIR  WORK. 

The  effect  of  this  high  water  upon  repair  work  done  by  the  Tensas  Basin  levee 
board  after  the  high  water  of  1903  was  otJserved  and  noted.'  These  repairs  consisted 
of  the  following: 

At  Gaines  Landing  (446  R.),  stations  1510  to  1530,  ditch  cut  and  refilled  to  inter- 
cept seepage  and  boils.    Several  rotten  stumps  were  also  excavated  and  the  holes 
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At  Panther  Forest  (450  R.  )i  station  1757,  ditch  cut  and  refilled  to  cut  off  boil  holes, 
and  the  land-side  borrow  pit,  into  which  the  ditch  had  issued,  filled  for  a  lei^(th  of 
200  feet. 

At  Vaucluse  (487  R. ),  station  2533,  a  section  about  150  feet  wide  (measured  parallel 
to  the  levee)  and  200  feet  long,  through  which  boils  had  issued  and  had  given  great, 
trouble,  was  excavated  to  a  depth  of  about  15  feet,  then  filled  to  a  height  of  5  feet 
with  good  material,  on  top  of  which  the  material  previously  excavated  was  placed, 
thus  adding  5  feet  to  the  height  of  the  embankment  over  this  area. 

The  observations  during  this  high  water  indicated  that  the  ditch  at  Graines  Landing 
had  reduced  the  amount  of  the  seepage,  and  that  at  Panther  Forest  and  Vaucluse  the 
embankment  was  saturated  thoroughly,  but  being  new  work,  it  may  be  presumed 
that  the  banquette  became  thoroughly  water-tamped  and  will  be  more  impervious  to 
the  water  in  succeeding  floods.  If  this  presumption  should  prove  incorrect,  these 
embankments  will  have  to  be  enlarged,  and  perhaps  a  sublevee  will  be  required  at 
Vaucluse. 

The  revetment  on  the  end  of  Arkansas  River  levee  consisted  of  fascines  of  cane, 
and  was  weighted  down  with  sacks  of  earth.  This  work  withstood  the  high  ^'ater 
very  satisfactorily. 

The  revetment  on  the  end  of  Leland  spur  levee  consisted  of  poles  and  brush  fastened 
by  wires  and  weighted  with  rock.  Brush  dikes  were  constructed  to  break  the  foree 
of  the  current.  No  trouble  was  experienced  in  holding  it  in  place  during  this  high 
water,  except  that,  the  material  being  light  and  the  current  strong,  holes  were  washed 
out  under  the  revetment  which  requir^  a  great  deal  of  sat^king  from  time  to  tima 

I  would  therefore  recommend  that  during  the  coming  year  the  poles  and  brush  be 
taken  up  and  the  surface  revetted  by  covering  with  a  layer  of  spalls,  this  to  be  cov- 
ered with  a  layer  of  larger  rock,  and  this  in  turn  by  a  layer  of  spalls  filling  the  inter- 
stices and  presenting  a  smooth  surface  to  the  current.  I  woula  further  reoommend 
that  the  revetment  be  extended  farther  beyond  the  slopes  of  the  levee. 

OVERFLOW    PROM    THE   HIGH   WATER   OF   1904. 

The  water  around  the  end  of  the  Arkansas  River  levees  backed  up  about  6  miles 
along  the  levee  and  covered  an  area  of  about  50  sauare  miles.  This  territory  is  back 
of  the  Arkansas  River  levees  and  north  of  the  end  of  the  Mississippi  River  system  of 
levees.  The  water  commenced  flowing  through  Newman  Slough  and  aroand  the 
head  of  the  system,  when  a  stage  of  about  48.5  feet  was  reached  at  Arkansas  City. 
The  bayous  were  not  filled  from  this  flow,  hence  there  was  no  overflow  behind  the 
Mississippi  River  levees. 

LABOR. 

The  scarcity  of  labor  was  the  great  drawback  of  the  year.  This  was  owin^  to  the 
great  amount  of  work  being  done  throughout  the  country,  not  only  making  the 
demand  greater  than  the  supply,  but  making  labor  more  independent  and  exacting. 
I^ocally  there  appeared  to  be  more  sickness  than  usual,  probably  owing  to  the  over- 
flows in  the  vicmity. 

The  introduction  of  graders  reduced  the  demand  for  labor  while  they  were  kept  in 
order,  but  increased  it  very  much  and  very  suddenly  when  they  broke  down. 

Meeting  the  demands  of' labor,  and  increasing  the  health  of  laborers,  are  sabjects 
for  the  social  and  sanitary  engineer,  respectively,  but  there  is  probably  some  room 
for  improvement  in  both  respects. 

NEEDfl   OP  THE   LEVEES. 

Additions, — The  levees  are  neither  long  enough,  wide  enough,  nor  high  enough. 

The  levee  in  most  need  of  an  enlargement  of  all  these  dimensions  is  the  Arkansas 
River  line.  It  is  so  low  and  narrow  that  a  high  water  one-half  a  foot  higher  than 
that  of  1903  would  submerge  12.4  of  its  14.8  miles  of  levee.  It  is  so  short  that  there 
is  a  gap  of  6.05  miles  between  it  and  the  head  of  the  Mississippi  River  levees.  The 
water  through  this  gap  flanks  both  systems,  and  floods  a  part  of  the  districts  behind 
them.  Even  if  all  the  people  can  not  be  protected  all  the  time,  they  should  be  pro- 
tecte<l  at  least  some  of  the  time. 

An  estimate  of  the  yardage  required  to  bring  the  levees  to  a  grade  2  feet  above  the 
high  water  of  1903,  and  also  an  estimate  for  bringing  them  up  to  the  Commission grad^ 
is  included  in  this  report 
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New  loops, — ^An  estimate  of  the 
next  five  years  follows: 

new  loope 

that  will  probably  be  required  in  the 

Local  name. 

StaUons. 

Miles 
below 
Cairo. 

Length. 

Cubic 
yards. 

Price. 

Cost. 

Lacc& 

424-629 

«ao-785 

1610-1550 
8690-3806 
900-1066 

428  R. 
480  R. 
450  R. 
509  R. 
581  R. 

7,000 
12,500 

8,200 
12,900 
14,400 

806,500 
540,800 
123,800 
602,100 
430,000 

10.20 
18 
18 
20 
18 

861,100 

Middle  Place 

97,344 
22,194 
1-20,420 
77,400 

Grand  Lake .." 

WUaoii  Point 

Total 

2,001,700  ' 

378, 458 

Note.— Grade  2  feet  above  1903  high  water;  with  banouette. 

These  changes  have  been  necessitated  by  caving  banks  in  all  instances.  In  this 
way  lai^  expenditures  are  made  that  do  not  add  to  the  height  or  width  of  the  levee, 
but  only  change  them  to  a  less  dangerous  location. 

A  back  line  extending  north  from  Arkansas  Citjr  was  recommended  over  ten  years 
ago.  Since  that  time  the  old  levee  in  front  of  this  proposed  loop  has  been  enlarged 
from  time  to  time  by  the  local  levee  boards  until  more  funds  have  been  expended 
on  such  enlargement  than  would  have  built  the  back  line  originally  recommended. 

AtBi«;sand  Keeds  $60,000  was  expended  on  temporary  loops  in  1903-4,  which 
loops  wm  have  to  be  replaced  by  new  ones  in  1904-5.  This  was  at  least  partly  owing 
to  the  levee  boards  not  naving  sufficient  funds  to  build  them  on  a  more  permanent 
location.  There  was  a  very  rapid  caving  at  this  point  recently,  which  rendered  it 
neceesary  to  construct  one  after  the  other  of  these  loops  as  quickly  as  possible.  A 
more  permanent  loop  has  been  placed  under  contract,  to  oe  finished  February  1, 1905. 

The  caving  at  Mathews  Bend  is  so  threatening  that  a  new  loop  will  certainly  be 
required  at  Grand  Lake  (509  R. )  soon.  Two  alternate  levee  projects  have  been  pre- 
sented to  meet  this  emergency.  The  longer  line,  estimated  to  cost  $120,420,  would 
leave  all  the  town  of  Grand  Lake  unprotected,  but  would  add  a  few  more  years  to 
the  life  of  the  levee.  Anything  like  a  permanent  location  should  be  on  the  line  along 
the  west  bank  of  Grand  Lake.  An  estimate  for  this  line,  submitted  June  1.  1902, 
gives  the  length  of  this  loop  at  36,600  feet;  estimated  cost,  1269,535;  land  thrown 
out,  7,800  acres,  which  would,  of  course,  include  the  town  of  Grand  Lake.  Besides 
this,  the  plantations  would  be  greatly  damaged,  since  the  residences  and  other  build- 
ings on  them  are  located  near  the  west  bank  of  this  lake,  along  the  proposed  line  of 
levee.  The  damages  to  be  paid  for  right  of  way,  added  to  the  above  estimated  cost 
of  construction,  would  make  this  a  very  expensive  project.  It  is  therefore  suggested 
that  a  revetment  would  be  a  much  more  economical  solution  of  the  problem.  The 
line  of  this  part  of  the  present  levee  was  located  under  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers,  who  was  convinced  that  when  this  levee  was  again  threatened 
by  caving,  the  banks  should  be  revetted. 

Spur  duces, — All  points  having  narrow  necks,  and  perhaps  all  points  that  would 
otherwise  have  no  levees  on  them,  should  have  spur  levees  on  at  least  &part  of  their 
lenc^h,  their  initial  point  being  at  a  junction  with  the  main  levee.  The  policy  of 
building  short  lines  of  levees,  and  leaving  the  points  unprotected,  is  certainly  a  mis- 
taken one,  unless  the  addition  of  these  spur  levees  is  to  be  included  in  the  plan. 
The  principal  object  of  these  dikes  would  l)e  to  prevent  cut-offs,  which  would  cause 
the  levee  to  be  menaced  by  caving  at  so  manv  unexpected  points.  The  building  of 
these  dikes,  if  of  proper  length,  location,  and  stability,  would  also  tend  to  ffive  the 
high-water  slopes  a  greater  uniformity,  the  currents  a  greater  regularity,  and  the  loca- 
tion of  the  channel  more  stability. 

A  spur  levee  was  built  at  Leland  (470  R.)  during  the  past  year.  This  was  to  pre- 
vent a  cut-off  across  that  neck,  a  dan^r  that  was  averted  by  a  very  narrow  margin 
during  the  high  water  of  1903.  That  its  construction  was  in  the  interest  of  the  levee 
system  can  not  be  doubted.  The  length  of  this  spur  is  6,350  feet,  the  end  of  it  being 
curved,  extending  into  thick  timber,  and  well  revetted.  It  withstood  this  year's 
high  water  verv  well,  except  that  the  material  being  light  and  the  slope  steep,  it 
showed  a  weakness  in  resisting  wave  wash,  and  a  tendency  to  slough.  I  would 
recommend  that  the  spur  be  further  extended  in  the  near  future,  and  ultimately  to 
the  end  of  the  point 

A  short  spur  levee  will  also  be  needed  at  about  station  4040  (515  R.)  to  prevent 
the  levee  from  being  washed  away  at  the  angle  near  that  point,  around  which  the 
current  sweeps  at  a  rapid  rate. 

Funds. — As  at  Biggs  and  Reeds,  much  money  could  be  saved  if  there  were  suffi- 
cient funds  available  to  build  the  levees  to  the  proper  grades  and  on  permanent 
locations  in  time  to  meet  the  emergencies  as  they  arise. 
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Standards. — In  my  report  for  1903,  a  few  Blight  modifications  of  present  standaida 
were  suggested.  These  will  be  found  in  supplement  to  Report  of  tne  Chief  of  Engi- 
neers for  1903,  pages  262  and  263.  A  few  more  suggestions  on  the  subject  are  added 
below. 

Forty  feet  would  seem  to  be  a  sufficient  width  for  berm  until  the  location  of  the 
levee  becomes  more  permanent  than  it  has  yet  proved  to  be.  But  when  the  levees 
shall  have  been  permanently  located,  the  berm  should  be  thoroughly  grubbed  and 
a  false  berm  built,  which  should  have  flat  slopes,  extend  into  the  borrow  pits,  and  be 
well  dressed  and  sodded. 

Traverses  in  the  borrow  pits  should  be  cut  as  far  from  the  levee  as  possible  to 
avoid  directing  the  currents  toward  the  levees  or  causing  erosion  near  it.  Levees 
subject  to  wave  wash  should  have  a  flat  slope  on  the  river  side.  Beyond  the  borrow 
pits  of  such  levees,  right  of  way  should  be  secured  and  trees  planted  on  it 

The  crown  of  the  levee  should  be  dressed  with  extra  care,  so  as  to  shed  water  uni- 
formly. 

Extension  of  Government  inspection. — ^The  importance  of  a  rigid  inspection  of  the 
construction  of  the  levees  is  recognized  by  all  levee  authorities.  Under  their  preseot 
system  (and  probably  in  the  very  nature  of  the  case)  the  levee  boards  have  not  been 
able  to  have  their  work  very  rigidly  inspected.  They  are  generally  very  glad  to  have 
jthe  Government  inspectors  inspect  their  work  for  them,  which  the  latter  can  often 
do  while  inspecting  Government  work  in  the  vicinity.  An  extension  of  this  arrange- 
ment to  inuch  more  of  their  work  would  be  very  advantageous  to  the  levees,  and, 
even  if  the  Government  should  be  compelled  to  increase  its  force  of  inspectoR  on 
that  account,  the  additional  expenditure  would  be  well  warranted. 

Maintenance. — ^The  care  of  the  levees  after  they  are  built  is  very  important  This 
will  include  cutting  the  weeds  and  resodding  the  bare  places  on  the  levee.  These 
matters  have  received  attention,  but  the  resodding  probably  not  as  much  aa  its 
importance  demands. 

Keeping  travel  off  the  levee  is  also  an  important  element  in  its  maintenance.  This 
is  generally  treated  as  an  individual  offense,  but  where  a  community  fails  to  provide 
roads  for  travel  in  the  vicinity  of  the  levee,  it  would  seem  to  be  an  offense  by  that 
community.  Travel  has  been  kept  off  the  levees  in  Arkansas,  especially  in  Chicot 
County,  much  better  than  in  Louisiana,  and  this  fact  shoulcf  be  taken  into  considera- 
tion in  determining  where  the  Government  expenditures  for  levees  should  be  made. 
In  Louisiana,  at  least  some  of  the  people  are  of  the  opinion  that  certain  local  taxes 
entitle  them  to  the  use  of  the  banouette  of  the  levee  for  a  roadway.  Of  course,  if  tht 
banquette,  or  even  if  the  base  of  the  levee  is  to  be  so  used,  the  repair  of  these  roads 
should  be  included  in  the  maintenance  of  the  levee. 

Locdtion.  — The  proper  location  of  the  levees  is  one  of  their  greatest  needs.  Looking 
only  to  the  immediate  future,  and  counting  only  the  first  cost,  small  private  levees 
were  built  on  the  highest  ground,  without  any  regard  to  alignment  When  the 
community  took  up  the  work  it  connected  and  enlarged  these  levees.  Then,  as  new 
loops  were  reauired,  due  to  recession  of  banks  by  caving,  or  to  crevasses,  stretches 
next  to  the  older  levees  were  made  as  nearly  at  right  angles  to  the  general  alignment 
as  possible,  in  order  that  when  the  loop  should  fcS  again  extended  there  would  be  a 
minimum  of  abandoned  levee.  Later,  when  these  older  levees  had  to  be  abandoned 
on  account  of  defective  foundations,  the  first  cost  of  the  new  levees  was  kept  down 
by  short  lines  across  points,  and  they  sometimes  swerved  toward  the  river  in  order 
to  still  protect  some  property  upon  which  valuable  improvements  had  been  made 
while  being  protected  by  the  levees. 

With  this  historv  in  mind,  the  lack  of  system  in  location  of  levees  can  be  readily 
understood.  The  levees  are  being  menaced  by  caving  banks  in  many  places;  other 
levees  are  located  so  near  the  banks  of  lakes  and  bayous  that  future  enlai^ements  of 
such  levees  must  be  on  the  land  side;  others  extend  to  the  beuiks  of  l^yous  and 
then  make  abrupt  turns  to  avoid  crossing  them.  Temporary  loops  have  been  built 
where  they  would  hold  but  a  little  longer  than  those  they  replaced,  because  funds 
were  not  available  to  build  them  farther  from  the  danger. 

An  early  determination  of  the  principles  that  should  obtain  in  the  location  of 
levees  is  very  much  needed.  The  levees  are  growing  higher,  and  the  abandon- 
ment of  any  part  of  the  levee  means  a  greater  ana  greater  loss.  The  property  behind 
and  adjacent  to  the  levees  is  becoming  more  and  more  valuable,  so  that  changes  in 
the  location  are  becoming  more  costly.  A^in,  if  we  had  an  ideal  location  of  the 
whole  system  of  levees — both  sides  of  the  nver  included  in  one  system— so  that  it 
could  be  approximately  determineii  what  portion  of  our  present  levees  could  be 
regarde^l  as  on  a  permanent  location,  and  where  the  other  portions  would  ultimately 
be  located,  a  great  waste  of  funds  could  be  avoided. 
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In  ooDflidering  the  principles  that  should  obtain  in  the  location  of  leveee,  the  mini- 
mum first  cost  must  still  he  considered  of  prime  importance.  A  greater  amount  of 
protection  must  be  afforded  before  the  financial  support  can  be  ob€dned  that  will  be 
sure  to  come  later. 

Good  foundations  must  be  selected,  both  on  account  of  keeping  down  first  cost  and 
having  a  permanent  line. 

Abrupt  changes  in  direction  should  be  avoided,  and  curves  should  be  substituted 
where  sharp  angles  can  not  be  avoided,  more  especially  where  these  angles  are 
salient  to  the  river. 

The  ideal  and  ultimate  location  of  the  levees  has  the  deei>ening  of  the  channel  for 
one  of  its  objects,  and  a  minimum  caving  for  another.  Still  another  object  would 
be  to  give  the  river  as  regular  and  uniform  a  slope  as  possible  when  not  inconsistent 
with  the  other  objects  to  be  attained. 

This  proposed  permanent  location  would  require  at  least  an  approach  to  a  uniform 
width  between  tne  levees  of  the  two  sides  of  the  river.  To  determine  this  width 
the  effect  on  the  r^imen  of  the  river  would  have  to  be  first  considered,  and  then  the 
amount  of  property  that  can  with  propriety  be  promised  protection.  The  relative 
stretches  of  the  river  included  between  the  levees  in  their  several  parts  and  the 
location  of  towns  along  the  banks  must  also  be  well  considered. 

Prevention  of  caving  and  cutroffs. — Adjacent  property,  and  commercial  and  naviga- 
tion interests,  are  all  concerned  in  the  prevention  of  caving  and  cut-offs  along  the 
river.  The  levee  system  is  no  less  so.  Levees  are  abandoned  every  year  on  account 
of  caving,  and  are  threatened  at  this  time  at  several  points.  Cut-offs  not  only 
increase  the  caving,  both  above  and  below,  but  change  the  direction  of  the  cur- 
rents and  cause  this  caving  at  unexpected  places  where  provision  has  not  been 
made  for  it 

The  caving  at  Reeds  has  been  very  great,  as  mentioned  in  discussing  new  loops. 
How  much  of  this  was  caused  by  disturbances  introduced  by  the  cut-off  near  Victs- 
burg  in  1876  can  not  be  determined.  Neither  will  it  be  known  whether  the  cut-off 
at  Palmyra  in  1867  did  not  directly  cause  the  one  at  Vicksburg  in  1876,  and  this,  in 
turn,  the  cut-off  back  into  Lake  Palmyra  in  1904. 

Whether  the  prevention  of  cut-offs  will  be  ultimately  accomplisheii  by  the  proper 
location  of  the  main  levees  on  or  near  the  neck  and  points  or  not,  the  present  loca- 
tion of  the  levees  necessitates  the  use  of  spur  levees  to  prevent  cut-ons  across  the 
narrow  necks.  This  subject  has  already  been  discussed,  however,  under  the  head 
of  spur  dikes. 

Timber  on  points  and  necks  is  a  great  protection  to  them  and  an  important  factor 
in  preventing  cut-offs,  on  account  of  its  breaking  up  the  currents  that  would  other- 
wise sweep  over  them.  Whatever  can  be  done  to  prevent  the  clearing  and  cultiva- 
tion of  the  land  outside  of  the  levee  should  be  done. 

Bank  revetment. — Banks  have  been  revetted  at  different  times  with  the  object  of 
preserving  levees  endangered  by  caving  banks,  where  new  loops  would  have  proved 
much  more  expensive  than  the  revetment,  or  where  the  property  thrown  out  by 
loops  would  have  caused  very  great  loss.  This  policy  should  be  pursued  whenever 
it  is  the  more  economical  way  of  accomplishing  the  required  result,  and,  if  necessary, 
should  be  paid  for  out  of  levee  funds.  The  value  of  the  property  from  which  protec- 
tion would  be  withdrawn  should  also  be  considered. 

Closer  relation  to  channel  improvements. — A  more  complete  control  of  the  river  in  the 
matter  of  scour  of  its  bed,  preservation  of  its  banks,  and  confinement  of  floods  is  the 
object  to  be  sought  by  alf  in  the  service,  whether  employed  on  channel  or  levee 
improvement.  Building  levees,  revetting  banks,  and  dredging  channels  will,  if 
properly  directed,  all  tend  to  the  accomplishment  of  the  objects  mentioned.  These 
several  branches  of  the  service  should  be  regarded  as  interdependent  parts  of  a  great 
system,  and  the  energies  of  those  connected  with  the  different  branches  should  be 
cmnected  to  the  most  economical  accomplishment  of  all  these  objects. 

MISCELLANBOUS. 

Railroads, — ^The  construction  of  the  Memphis,  Helena  and  Louisiana  Railroad  has 
been  continued  both  north  and  pouth,  and  is  now  being  operated  from  McGehee, 
Ark.  (on  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad),  to  Clayton,  La.  The 
completion  of  this  road  northward  from  McGehee  is  dependent  upon  the  completion 
of  the  bridges  across  the  Arkansas  and  White  rivers,  which  have  been  delayed  by  the 
nnusually  nigh  stages  of  water  that  have  prevailed  in  these  rivers  durins  the  year. 
The  operation  of  this  line  after  completion  will  be  impeded,  if  not  suspenaed,  during 
every  nigh  water  until  the  gap  in  the  levees  between  the  Arkansas  River  and  Mis- 
sissippi River  systems  is  cloSsa. 
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Tel^l>hones. — ^Telephone  facilities  remain  the  same  as  last  season.  They  furnish  oe 
oommuiication  witn  the  more  important  points  along  the  line. 

Death  of  employee. — We  lost  a  faithfnl  and  efficient  employee  in  the  death  of  Inspec- 
tor Edwyl  Llewellyn  on  April  8, 1904.  He  had  been  employed  in  this  district  about 
fifteen  years. 

Inclosed  with  this  report  will  be  found  the  following: 

Statement  of  expenditures  by  the  United  States. 

Statement  of  work  done  and  funds  expended  by  the  Red  Fork,  Desha  County, 
Chicot  County,  Fifth  Louisiana,  and  Tensas  Basin  levee  boards  and  the  State  of 
Louisiana. 

Table  showing  cost  of  construction,  o 

Table  giving  comparison  of  high  waters  of  1897,  1898,  1903,  and  1904. 

Labor  statement 

Statement  of  material  in  levees. 

In  conclusion.  I  wish  to  thank  the  local  levee  boards  for  their  prompt  and  efficient 
cooperation,  ana  my  assistants  for  their  faithful  and  thorough  penormanoe  of  dnty. 

Respectfully  submitted. 

E.  C.  Tolling  BR, 
U,  S»  AMuOant  Engineer. 

Capt.  E.  \V.  Van  C.  Lucas, 

•  Corps  of  Engineers, 


Levee  work  in  Upper  Tensas  levee  district  in  Arkafisas  and  Louisianaj  May  1, 190S^  to 

May  i,  1904. 


Stations. 


[N.= 


=New;  E.»Enlaixement.] 
IX  ARKANSAS. 


2087-2121 
2121-2164 
2170-2185 
0-d2-|-60. 
2262-2ft33 
4080-4210 


Milefl 
below 
Cairo. 


470  R. 
470  R. 
470  R. 
470  R. 
486  R. 
516  R. 


Contractor. 


Qeorge  R.  Lacy  — 
Donovan  &  Daley. . 
Dulaney  &  Leonard 

do 

Lewis  &  JenningH. . 
Donovan  &  Daley. . 


Cubic 

Cubic 

yards 

ToUl 

yards  in 

placed 
during 

labor- 

contract. 

ers. 

year. 

141, 145 

141,145 

7,492 

145, 68« 

145,589 

7,141 

29,431 

29,431 

1.204 

180,852 

180,852 

6,448 

142.992 

85,289 

2,478 

99,860 

20,130 

809 

Total 


6,  a 

81$ 
6H 


0-120.. 
120-190 
190-256 


517  R. 
617  R. 
628  R. 


IN  LOUISIANA. 


Dulaney,  Sessions  &  Leonard 

Donovan  &  Daley 

M.  L.  Linnan 


IN  ARKANSAS. 

Stations. 

Miles 
below 
Cairo. 

Total 
scrapers. 

Yards  per 
team. 

Yards  per 
scraper. 

Price  per 
cubic 
yard. 

Avenge 
height. 

Average     Kind  of 
haul.         work. 

2087-2121 

470  R. 
470  R. 
470  R. 
470  R. 
486  R. 
516  R. 

3,oC7 
8,622 

616 
2.972 
1,128 

867 

25 
26 
36 
35 
19 
30 

39 
40 
57 
61 
31 
54 

Onti. 
16.7 
16.0 
17.25 
19.35 
21.5 
19.7 

Feci. 
16.5 
16.4 
12.0 
15.7 
13.6 
15.1 

Feet. 

200    N. 

2121-2164 

200    K. 

2170-2185 

160    N. 

0-62+60 

150    N 

2252-2533 

160    E. 

4080-1210 

225     Et 

IN  LOUISIANA 

19.74 
17.26 
17.48 

0-120 

517  R. 
517  R. 
523  R. 

2,790 
1,487 
1,410 

25  ,             38 
33                52 
31                49 

18.5 
18.6 
21.0 

200 
160 
180 

K. 

120-190 

B. 

190-266 

£. 

aOmitted. 
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Statement  of  work  done  in  the  Upper  Tensas  levee  digtrid  in  Arkansas  and  Louisiana  by  the 
Desha  OourUy,  Chicot  County,  Tensas  Basin,  and  Fifth  Louisiana  levee  boards,  and 
the  State  of  Louisiana,  from  May  1,  190S,  to  May  1,  1904. 


WORK  DONE  IN  ARKANSAS. 


■  Cubic  yds. 


Cost. 


Desha  Conntv  levee  board:  i 

Stations  887-890,  Arkansas  City  front  enlargement i        16,738 

High  water  protection  (Chicot  front) 

Miscellaneous  expenses 

Tensas  Basin  levee  board: 

Stations  1020-1240,  Folton  Lake  enlargement 161,800 

Leland  dike I       129,199 

Repair  work  at  Panther  Forest,  Lucca  Landing,  Gaines  Landing,  and 
vauclnse ! 

Ghioot  County  levee  board:  I 

Temping  and  repairs,  stations  8078-8960 !         10,000 

Miscellaneous  expenses ^ 

Total 817,237 


$4,928.60 
25.00 
465.00 

55,648.50 
25,000.00 

9.680.00 

6,990.00 
6,585.76 


109,212.86 


WORK  DONE  IN  LOUISIANA. 


RECAPITULATION. 


Desha  County  levee  board 16,788 

Tensas  Basin  levee  board i  290,499 

Chicot  County  levee  board |  10,000 

State  and  Fifth  Louisiana  levee  board » 1,490,973 

Total '  1,808,210 


$6,408.60 
80,278.50 
18,525.76 
861,644.73 


460,857.59 


Work  done  above  Bed  Fork,  Ark,,  by  the  Bed  Fork  levee  Ixmrd, 
Miscellaneous  expenses $2, 023. 87 

Comparison  of  high  waters  of  1897,  1898,  190S,  and  1904. 
IN  ARKANSAS. 


Station. 

Miles 
below 
Cairo 

(R.B.). 

.Elevation, 
nigh  water. 

1903 
high 
water 
above 

1897. 

Eleva- 
tion, 
high 
water 
1898. 

1908 
high 
water 
above 
1898. 

Eleva- 
tion, 
high 

water 
1904. 

1908 
high 
water 
above 
1904. 

Locality. 

1908. 

1897. 

0 

Ark.R. 
405 
422 
481 
488 
450 
467 
486 
487 

490 
495 
604 
616 
516 
620 

Feet. 
172.82 
162.88 
159.71 
158.48 
156.86 
152.51 
148.28 
142.46 
142.07 

141.24 
189.48 
186.12 
188.87 
181.07 
180.69 

Feet. 
170.99 
162.88 
159.01 
157.95 
155.20 
151.76 
147.08 
140.26 
189.87 

188.86 
186.93 
183.57 
18L55 
128.85 
128.44 

FkI. 

1.83 

.00 

.70 

.53 

1.16 

.75 

1.20 

2.20 

2.20 

2.88 
2.55 
2.55 
2.82 
2.22 
2.25 

Feet. 
168.97 
161.65 
167.87 
166.47 
154.51 
150.94 
146.20 
189.89 
139.57 

138.55 
136.64 
188.26 
131.44 
128.75 
128.44 

Feet. 
8.86 
L23 
1.82 
2.01 
1.86 
L57 
2.08 
2.57 
2.60 

2.69 
2.84 
2.86 
2.43 
2.82 
2.25 

lixt. 
167.62 
158.42 
156.46 
154.04 
152.36 
148.86 
144.83 
137.86 
186.97 

186.06 
184.43 
180.67 
128.66 
126.02 
125.64 

Feet 
5.80 
4.46 
4.25 
4.44 
4.00 
8.65 
8.90 
5.10 
5.10 

5.18 
5.05 
6.45 
5.32 
6.05 
5.05 

Red  Fork. 

0 

Amos  Bayou. 
Lucca  Landing. 
Chicot. 

496 

693 

928 

Arkansas  City. 
Gaines  Landing. 

Leland. 

Vaucluse;  Commissi(»n 

gauge  No.  96. 
Sunnyside. 
Lakeport. 
Harwood. 
Grand  Lake. 
Sterling. 
Louisiana  State  line. 

1611 

1941 

2264 

2881 

2742 

3010 

3882 

3760 

m 

4206 
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Comparison  of  high  waiers  of  1897,  1898,  1903,  and  1904 — Continaed. 
IN  LOUISIANA. 


station. 

Miles 
below 
Cairo 
(R.B.). 

Elevation, 
high  water. 

1908 
high 
water 
above 
1897. 

Eleva- 
tion, 
high 

water 
1898. 

1903 
high 
water 
above 
1898. 

Elevar 
tfon, 
high 

water 
1904. 

1908 
high 
water 
above 

1904. 

Locality. 

1903. 

1897. 

247 

528 

180.26 
126.20 

124.25 
122.94 
122.80 
119. 37 
117. 17 
116.02 
112.06 
110.60 

108.19 
107.27 
106.30 

105.10 
103.20 

101. 70 

128.00 
123.80 

122.30 
121.03 
120.06 
116.87 
115.67 
114.22 
110.90 
109.80 

108.09 
107. 72 
107.00 

105.80 
103.20 

103.00 

2.25 
2.40 

1.95 
1.91 
2.25 
2.50 
1.50 
1.80 
1.15 
.80 

.10 

-  .45 

-  .70 

-  .70 
.00 

-1.30 

127.90 
123.90 

122.40 
120.84 
120.05 
116.84 
114.99 
113.16 
109.48 
108.00 

106.55 
104.90 
103.80 

102.56 
100.90 

2.35     125.35 
2.30     121.80 

1.85  120.10 
2.10  '  118.94 
2.25  1  118.30 
3.03     116.47 
2.18     112.97 

2.86  111.92 
2.57     107.80 
2.60     106.80 

2.64     103.79 
2.37     102.87 
2.50     101.10 

2.54       99.60 
2.80      98.30 

9fi.90 

4.90 
4.40 

4.16 
4.00 
4.00 
2.90 
4.20 
4.10 
4.26 
4.30 

4.40 
4.90 
5.20 

5.50 
4.90 

4.80 

PilchezB  Point 

947 

532 

Wilsons    Point:   Com- 
mission gauge  No.  87. 

Benhams. 

Lake  Providence. 

Hollybrook. 

Point  LookoQt. 

Alsatia. 

Salem. 

Henderson. 

Omega:      Commiasioa 
gauge  No.  79. . 

Above  Duckport. 
Do. 

Youngs  Point:  Commli- 
sion  gauge  No.  78. 

Delta. 

Commission  gsug«  No. 
76. 

Bedford. 

1207 

1462 

1816 

1987 

2364 

2670 

2816 

8097 

8602 

8656 

8940 

4222 

4880 

4606 

637 
542 
647 
656 

661 
565 
574 
578 

587 
588 
593 

600 
603 

606 

Statement  of  material  in  levees  in  Upper  Tensas  levee  district  May  1,  1904- 

Red  Fork  Extension  levee,  in  place  May  1,  1903 [ 1,111,285 

Costello  Gin  to  Louisiana  State  Line,  in  place  May  1, 1903 13, 113, 655 

Louisiana  State  Line  to  end  of  district,  in  place  May  1 ,  1903 14, 867, 928 

Total  in  place  May  I,  1903 29,092,868 

MATERIAL  ADDED. 

Main  line  of  levee  in  Arkansas,  United  States  contracts 371 ,  593 

Leland  Spur  levee  in  Arkansas,  United  States  contracts 51, 653 

Contracts  by  local  boards  in  Arkansas 317,237 

Main  line  or  levee  in  Louisiana,  United  States  contracts 253, 844 

Contracts  by  State  and  Fifth  Louisiana  district  in  Louisiana..  1, 490, 973 

2,485,300 

31,578,168 
Less  yardage  abandoned  in  Arkansas  and  Louisiana 794,042 

Total  material  in  levees  May  1,  1904 30,784,J26 

Expenditures  from  May  1,  1903,  to  May  1,  1904,  in  Upper  Tensas  levee  dishid. 


Month. 

Engineer- 

Repaiw. 

May 

1903. 

t7»).86 
752.75 
92S.01 
929.64 
811.61 
840.76 
842.71 
900.14 

814.60 
1,022.88 

978.62 
1,019.80 

June 

July 

122.10 

August 

18.66 

Septembier 

October 

SOiOO 

November 

December 

January 

1904. 

F«hn»ary  ...  .. 

sSfl 

March 

2,481.24 

April 

lisu-w 

Total 

10,620.73 

4,682.14 
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Amount. 


Per  cent. 


Engineering 

Repoin 

Expense  of  steamboats  on  high-water  service  and  surveys 
Construction 

Expended  by  local  boards 

Grand  total 


$10,620.78 
4,582.14 
2,142.69 

118,697.04 


136,042.60 
460,867.60 


696,900.09 


7.81 
8.37 
1.58 
87.24 


100 


Of  the  above  $460,857.69  furnished  by  the  local  boards,  $102,197.10  was  expended 
in  Arkansas  under  the  supervision  of  the  United  States  engineers,  for  which  credit 
should  be  taken,  and  which  would  reduce  the  percentage  for  engineering  expenses 
from  7.81  to  4.46. 

Appendix  2  O. 

nPOBT  OF  MR.  CHAS.  LB  VASSBUR,  U.  8.  ASSISTANT  BNGINEBR,  ON  SUHVBYS   IN  FIRST  AND 
SECOND  DISTRICTS   DURING  SEASON  OP  1903-4. 

Memphis,  Tenn.,  May  1,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  surveys  in  first  and 
second  districts  during  the  season  of  1903-4: 

These  operations  comprise  the  general  hydrographic  surveys  of  the  principal 
improved  reaches,  local  detailed  surveys  over  revetment  works,  hydrographic  sur- 
veys of  different  'p&rta  of  the  river  wnere  caving  of  the  bank  w^as  active,  special 
surveys  of  localities  where  work  was  nrojected  or  changes  in  the  river  had  occurred, 
and  general  and  detailed  surveys  in  the  different  levee  districts,  together  with  the 
1904  hieh-water  elevations  alon^  the  levees. 

In  addition  to  these  surveys,  in  the  different  levee  districts  the  survey  work  neces- 
sary for  and  during  construction  was  performed  by  the  levee  inspectors,  independ- 
ently of  the  regular  survey  party,  and  are  therefore  not  reported  here. 

The  following  list  shows  in  detail  the  location  and  kind  of  surveys  made: 

General  surveys  of  reaches. 

Caruthersville,  Mo.  (110-113),  Smiles. 
Hum  Point  reach  (150-170),  20  miles. 
Memphis  reach  (219-223),  14  miles. 
Helena  reach  (303-312),  9  miles. 

Hydrographic  detailed  surveys, 

Daniels  Point,  Ark.  (152  R.). 
Ashport  Bend,  Tenn.  (155  L.). 
Fletchers  Bend,  Ark.  (159  R.). 
Osceola  bar,  Ark.  (165  R.). 
Hopefield  Bend,  Ark.  (228  R.). 
Memphis  bar,  Tenn.  (230  L.). 
Helena,  Ark.  (307  R.). 
Hathaway  Dikes,  Mo.  (100  R.). 

Caving  bamhs. 
Birds  Point,  Mo.  (OR.). 
Wickliffe,  Ky.(4L.;. 

Hickman,  Ey.,  to  Slough  Landing,  Tenn.  (36  to  59  L.). 
Point  Pleasant,  Mo.  (76  to  83  R.). 
Gayoso,  Mo.,  to  Island  No.  16  (105  R,  to  116  B.). 
State  Line,  Mo.  and  Ark.  (128  R.). 
Redman  Point,  Ark.  (220  R.). 
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SpecUd  surveys. 

Caruthersville,  Mo.  (109-115  R.). 
.  River  Styx,  Ark.  ( 140  R. ) . 
Pecan  Point-Golden  Lake,  Ark.  (194-197  R.). 
Drainage  of  pits,  Eagle  Lake,  Ark.,  on  M.  130,  Lower  St.  Francis  levee  district 

(210R.). 
Hollybush  1903  breaks,  Bradley  to  Redman  Point  (21&-220  R.). 
Head  of  Hopefield  Bend,  Ark.  (227  R.). 
Commerce-Peters  Landing,  Ark.  (270  K.). 
Island  No.  63,  Miss.  (333  L.). 

Ijeuee  surveys. 

Upper  St.  Francis  district:  Location  of  new  levee  and  general  topographical  survey 
from  5  R.  to  32  R. 

Flood  elevations,  year  1904,  along  the  levees.  Upper  St.  Francis. 

Reelfoot  district:  Location  of  new  levees  and  general  topography  from  36  L.  to  49 
L.    Flood  elevations,  1904,  along  the  levees. 

Lower  St.  Francis  district:  Location  of  new  levees  and  1904  flood  elevations  along 
the  whole  line  of  this  district. 

Maps  of  the  abarve-mentioned  surveys  have  been  preparedand  sent  to  the  Memphis 
office. 

As  all  the  changes  in  the  reaches  and  the  results  of  the  survey-paij^r  work  are  shown 
by  the  maps  just  prepared  for  the  annual  report,  no  special  description  of  them  will 
be  given  in  this  report. 

The  survey  party  has  been  delayed  a  great  deal  in  its  operations  during  the  past 
season  for  lack  of  proper  accommodations  for  (quarters  and  for  taking  soundings.  No 
quarterboats,  tent,  or  camping  outfit  being  available  for  a  time,  the  party  had  to  find 
board  and  lodging  wherever  possible.  Most  of  the  time  accommoaation  couid  only 
be  found  several  miles  away  from  the  site  of  the  work,  forcing  the  party  to  short 
hours  in  the  field  and  rendering^  impossible  the  plotting  of  notes  at  night  When 
qiiarterboat  Ko.  39  was  placed  in  commission,  trie  party  was  delayed  eometimea  a 
whole  week  waiting  for  a  steamboat  to  move  the  quarterboat  from  one  survey  to 
another. 

All  the  soundings  for  the  past  seaspn  were  taken  with  the  use  of  a  skiff,  rendering 
necessary  a  double  crew  of  oarsmen  and  leadsmen.  The  work  could  not  be  prose- 
cuted with  rapidity,  as  the  swiftness  of  the  current  at  many  places  rendered  skiff 
operations  nearly  impracticable. 

I  respectfully  suggest  that  for  next  yearns  operations  proper  quarters  be  furnished 
to  the  party  and  that  the  United  States  tender  H.  L.  Abbot  be  placed  in  commission 
for  the  use  of  the  survey  party,  or  that  a  gasoline  launch  be  bought  for  the  exclusive 
use  of  the  partv. 

Heretofore  tne  United  States  tender  Abbot  and  quarterboat  No,  39  belonged  e^clo- 
sively  to  the  survey-party  outfit;  with  such  accommodations  the  work  was  prosecjated 
rapidly  and  the  maps  were  kept  to  date  on  the  boat,  with  field  work  every  night, 
which  is  quite  an  advantage. 

I  will  respectfully  recommend  also  that  all  the  detailed  survey-station  lines  in  the 
different  reaches  be  resurveyed  and  restaked  with  permanent  hubs. 

Iron  hubs  were  placed  by  me  in  1894  when  I  established  all  the  detailed  survey 
lines.  These  hubs  were  tied  to  all  the  triangulation  points,  and  thus  easy  and  aoca- 
rate  comparisons  of  different  surveys  could  be  made,  as  they  were  each  referring  to 
the  same  stations.  These  hubs  are  now  either  destroyed  or  covered  by  sediment 
Their  disappearance  affects  the  accuracy  of  the  surveys  as  far  as  comparison  is  con- 
cerned, new  stations  being  established  at  each  survey  not  coinciding  with  the  old 
hubs  and  in  many  places  not  tied  on  triangulation  points. 

Respectfully  submitted. 

Chas.  Lb  VasbbuBj 
Assistant  Engwetr. 

Capt  K.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 
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BKPOBT  OF   MB.  LUTHEB   T.   KERB,  JUKIOB   ENGINBEB,   ON   8UHVBY8   m   THIBD  DIErTRICT 

DURING  SEASON  OF  1903-4. 

Memphis,  Tenn.,  May  i,  1904, 

Captain:  I  have  the  honor  to  sabmit  the  following  report  of  surveys  made  under 
my  charge  in  the  third  district,  Mississippi  River  improvement,  from  May  1,  1903, 
to  May  1,  1904: 

Dunng  the  low- water  season  the  following  surveys  and  examinations  were  made: 

The  annual  hydrogrM)hic  surveys  over  the  revetment  at  Lake  Bolivar  front  (417  L. ), 
Ashbrook  Neck  (446  L.),  Greenville  Harbor  (478  L.),  Lake  Providence  (540  R.), 
and  Delta  Pomt  (598  R.). 

Special  hydrographic  surveys  in  the  vicinity  of  the  La  Grange  crevasse  (482- 
485  L.),  in  Kentucky  Bend  (498-502),  at  Lake  Providence  (640-541),  at  HoUybrook 
crevasse  (^545-^9),  and  from  Youngs  Point  to  Klienston  (595-599). 

Shore-hne  survevs  along  the  upper  side  of  Caulks  Neck  (408-411),  Carters  Neck 
(460-463  L.),  Leland  Neck  (46^-472  R.),  at  Island  92  (527-529  L.),  Atherton  (557- 
658  R.),  Willow  Point  (563-566  R.),  and  in  Reed-Bedford  Bend  (603-606  R.). 

Before  giving  the  results  of  the  above,  it  might  be  well  to  give  in  some  detail  the 
methods  employed  in  the  field  to  obtain  them. 

By  referring  to  any  of  the  revetment  maps  furnished  for  your  annual  report,  you 
will  notice  that  throughout  the  extent  of  each  revetment  there  is  a  base  line  con- 
veniently located.  These  base  lines,  from  which  all  mattresses  are  accurately  located 
before  being  sunk,  were  originally  laid  out  before  the  revetment  works  were  begun, 
connected  with  points  of  the  Coast  and  Greodetic  Survey  or  with  the  Commission 
stone  lines,  and  extended  as  necessary  to  precede  the  progress  of  the  bank  improve- 
ment. They  are  fixed  by  having  the  angle  points  marked  with  a  spike  driven  in  a 
heavy  oak  hub,  usually  6  by  6  inches  by  8i  feet,  securely  set  in  the  ground. 

The  ranges  upon  which  the  soundings  are  taken  are  located  at  regular  interv'als, 
from  100  to  200  feet,  along  the  base  line  and  normal  to  it,  the  shore  end  being  a 
point  or  station  in  the  base  line  marked  by  a  sawed  stake,  from  which  all  lateral 
distances  on  the  respective  ranges  are  reckoned.  When  a  survey  is  to  be  made  over 
a  revetment  the  base  line  is  first  retraced  and  the  station  stakes  marking  the  ranges 
are  replaced  where  missing,  relined,  and  recentered.  Perpendiculars  are  turned  off 
from  each  station  stake,  and  one  or  more  temporary  stakes  put  in  to  mark  the  range. 
Transit  or  observation  points  are  located  with  reference  to  the  base  line.  Where 
the  configuration  of  the  shore  line  will  permit,  these  points  are  placed  near  the  ends 
of  the  talents,  either  on  the  base  line  or  at  a  known  distance  to  the  front.  Angles 
on  sounding  are  measured  from  the  base  line  or  a  line  parallel  to  it,  and  in  such 
cases  the  distances  are  taken  off  on  a  coordinate  protractor  and  corrected  for  the 
position  of  the  instrument  in  case  it  is  not  on  the  D€we  line.  If  the  transit  point  is 
Deyond  the  tangent  normal  to  the  ranges,  the  angles  are  plotted  and  the  distances 
scaled  off  from  the  original  base  line. 

The  soundings  are  taken  with  a  15  or  20  poimd  lead,  depending  upon  the  depth  of 
water  and  velocity  of  current,  on  a  five-eighths  inch  3-ply  cotton  line  graduated  in 
feet,  from  the  deck  of  a  small  steamer  which  takes  a  position  on  the  outer  end  of  the 
section  and  flanks  toward  shore,  keeping  the  forward  end  of  the  boat  always  on  the 
range.  The  lead  is  manipulated  so  as  to  get  a  perpendicular  measurement,  or  the 
actual  depth,  as  near  as  possible.  In  deep  water,  in  order  to  do  this,  the  lead  is 
taken  to  the  bow  by  the  lead  bearer  and  cast  as  far  forward  as  possible;  the  leads- 
man stands  well  down  the  guard,  say  30  or  40  feet  from  the  bow  (depending  on  the 
depth  expected),  plays  the  Tine  out  as  necessary  until  it  comes  to  a  vertical  position, 
when  the  lead  should  be  very  near  the  bottom.  He  then  moves  down  the  guard 
with  the  current,  playing  the  line  out  vertically  until  the  lead  strikes  the  bottom, 
when  the  slack  of  the  line  is  jerked  out,  the  soundings  read  by  the  leadsman  and 
checked  by  the  recorder. 

It  will  be  seen  from  the  above  that  it  is  a  simple  matter,  with  a  steamer  90  to  100 
feet  in  length,  to  give  the  lead  a  lead  of  70  feet,  and  assuming  that  it  would  descend 
at  the  rate  of  12  feet  per  second  it  would  reach  a  depth  of  108  feet  in  a  current  hav- 
ing a  mean  velocity  oi  8  feet  per  second  by  the  time  the  line  reached  a  perpendicular 
position.  I  am  of  the  opinion  that  in  these  extreme  cases  where  the  soundings  are 
taken  in  this  manner  the  probable  error  will  not  exceed  1  per  cent. 

The  lead  line  is  tested  twice  a  day  by  a  standard  laid  on  on  the  boat's  guard,  the 
errors  noted  and  the  soundings  corrected  accordingly. 
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The  angles  are  read  by  the  transitman  occa][)ying  the  transit  point  on  the  soanding 
recorder,  who  by  shifting  his  position  as  the  circumstances  require  keeps  himself  on 
the  range  while  the  soundinjo;  is  being  made.  When  the  lead  is  cast  the  recorder 
raises  a  flag,  the  transit  is  pointed  at  him,  and  by  a  steady  motion  is  kept  on  him  till 
the  flag  is  lowered,  whicJ^  is  at  the  instant  the  lead  strikes  the  bottom,  when  the 
angle  is  read  and  recorded.  Every  fifth  flag  is  read  and  so  indicated  in  the  record  hy 
both  recorder  and  transitman.  In  this  way  if  the  transitman  should  fail  to  read  on 
a  particular  sounding  the  block  of  6  ansles  to  which  it  belongs  can  readily  be  deter- 
mmed,  and  by  the  variations  of  the  angles  in  that  block  the  lost  angle  can  be  located 
and  interpolated  very  closely.  The  soundings  are  reduced  to  the  zero  of  the  gauge 
and  plotted  in  comparison  with  the  original  section  and  the  section  of  the  preceding 
season  on  transparent  profile  paper,  Plate  "A''  (horizontal  scale,  I  inch  equals  40 
feet;  vertical  scale,  1  inch  equals  20  feet).  The  section  above  the  water  is  taken  with 
a  level. 

In  the  special  hydrographic  surveys  the  ranges  are  from  1,000  to  3,000  feet  apart 
and  extend  across  the  river.  In  these  cases  no  oase  line  is  used.  The  shore  line  is 
run  by'the  transit  and  stadia  method.  The  positions  for  the  ranges  are  selected  and 
marked  with  some  degree  of  permanence  by  heaver  oak  hubs  bearing  the  number  of 
the  range  and  well  set  into  the  ground.  The  positions  of  the  hubs  are  referenced  bj 
the  most  distinctive  topographical  features  available.  The  remaining  prooedore  is 
the  same  as  in  the  revetment  surveys,  except  that  the  transit  points  are  stadia  points 
properly  located,  and  the  soundings  are  located  in  azimuth  plotted  on  field  sneets, 
and  the  distances  scaled  from  an  initial  point  selected  for  its  permanency,  usually  the 
back  hub. 

The  condition  of  the  revetments,  as  determined  by  the  season's  surveys,  is  as  fol* 
lows: 

ANNUAL  HYDBOORAPHIC  SURVEYS. 

Lake  Bolivar  front  revetment  {417  X. ). — A  comparison  of  the  sections  obtained,  with 
those  of  1903,  shows  that  there  has  been  no  change  on  sections  6 -f  5  to  13+60.  On 
section  14  +  65  there  is  a  slight  scour  on  the  outer  end  of  the  section  which  increases 
in  depth  down  the  river  to  the  lower  end  of  the  work.  This  scour,  however,  is  well 
out  beyond  the  mattress  except  from  ranges  25  +  60  to  6  +  28.  Sections  3  +  20  to 
6+28  are  below  the  lower  end  of  the  revetment  No  change  has  occurred  in  shore 
line. 

Asfibrook  Neck  rexetment  (446  L. ). — Beginning  at  the  upper  end,  there  has  been  a 
slight  scour  at  the  outer  edge  of  the  mattress  from  ranees  150  to  139.  There  was  no 
change  from  ranges  K38  to  112.  Ranges  110, 106,  and  105  show  considerable  scour  on 
the  shore  end.  A  very  heavy  scour  has  occurred  on  the  shore  end  of  sections  from 
ranses  4  to  29,  the  lower  end  of  the  work. 

The  zero  line  of  the  bar  has  moved  shoreward  on  ranges  151  to  8.  On  151  the 
change  amounts  to  about  200  feet  and  increases  to  600  feet  on  range  114^  and  decreases 
from  that  point,  disappearing  at  range  8.  It  maintains  about  the  position  of  last  year 
from  range  8  to  range  14,  and  then  moves  shoreward  again  to  the  lower  end  of  the 
work,  amounting  to  300  feet  on  range  28.  The  maximum  amount  of  caving,  both 
above  and  below  the  work,  has  been  about  130  feet. 

Greenville  Harbor  revetment  {478  X.).— The  sections  show  a  very  heavy  scour  on 
ranges  102,  103,  and  104,  which  resulted  in  a  small  break  in  the  upper  slope  at  that 
point.  From  ranges  105  to  1 18  there  is  no  change.  From  ranges  119  to  13o  consider- 
able scour  occurred,  causing  a  slough  in  the  upper  slope  from  ranges  119  to  125.  From 
ranges  137  to  145  (=0),  and  from  ranges  0  to  27  there  is  no  material  chan^.  On 
sections  28  to  43  more  or  less  scour  has  occurred,  the  greatest  beins  on  sections  32, 
33,  and  34,  where  it  amounts  to  35,  25,  and  15  feet,  respectively.  A  slough  may  be 
expected  at  this  point. 

No  change  has  occurred  from  ranges  44  to  65.  From  ranges  56  to  66  a  very  heavy 
scour  occurred,  causing  a  break  in  the  upper  slope  from  ranges  57  to  60.  No  change 
has  occurred  from  67  to  74.  Section  75  shows  considerable  scour,  which  developed 
into  a  very  heavy  scour  on  range  76,  amounting  to  35  feet  on  the  inner  half  of  the 
section. 

The  zero  line  of  the  bar  has  moved  back  400  feet  at  the  upper  end  and  500  feet  at 
the  lower  end,  while  from  ranges  125  to  56  it  varies  about  100  feet  back  and  forth 
from  last  year's  position. 

The  shore  line  above  the  work  has  changed  very  little  during  the  past  year. 

Lake  Providence  revetment  {617  H.). — The  sections  over  this  work  show  some  very 
radical  changes.  The  zero  plane  of  the  Longwood  bat  has  moved  down  in  front  of 
the  Louisiana  shore  to  range  120,  and  sections  120  to  140  (the  upper  end  of  the  work) 
are  filling  rapidly.  This  fill  extends  in  a  lesser  degree  as  lar  down  as  range  100. 
From  ranges  96  to  32  the  Stack  Island  bar  has  moved  shoreward  from  300  to  500  feet, 
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and  is  caosing  a  -very  strong  attack  on  the  revetment  from  ranges  84  to  14,  as  shown  by 
the  following  conditions:  Sections  88,  86,  and  84  show  a  slight  scour;  sections  82  to 
72  show  a  scour  of  about  25  feet;  sections  70  to  66,  from  5  to  20  feet  scour;  64  to  46, 
no  material  change.  On  section  44  a  scour  of  about  13  feet  appears  at  the  outer  edge 
of  the  mattress,  deepening  and  moving  shoreward  as  it  works  downstream  to  section 
22,  amounting  to  43  feet  on  range  28.  Sections  18,  16,  and  14  show  a  scour  of  15  to 
30  feet  Sections  12  to  0,  below  the  lower  end  of  the  revetment,  have  deepened  from 
25  to  40  feet,  and  sloughing  may  be  expected  from  ranges  12  to  6.  Two  sloughs 
occurred  in  this  stretch — one  between  ranees  78  and  83  +  50,  extending  back  beyond 
the  top  of  the  main  bank;  the  other,  a  small  one,  occurred  on  range  30,  and  extended 
up  the  slope  to  a  point  about  20  feet  above  the  zero  of  the  Lake  Providence  gauge. 

DeUa  Point  revetment  (598  R. ). — The  sections  over  this  work  show  a  general  scour 
oyer  the  entire  reach.  There  is  now  a  strong  impact  a^nst  the  point  from  ranges 
1  to  5  west.  From  range  9  to  the  upper  end  the  bank  is  m  a  very  unstable  condition, 
sloughing  more  or  lees  all  the  time. 

SPECIAL  HYDBOORAPHIC  SUBVEY8. 

Survey  of  part  of  Lake  Providence  reach  (640-541)-— T^^^  survey  was  first  made  in 
October,  1901,  in  order  to  determine  the  effect  of  dredging  through  the  point  of  Stack 
Island  bar  that  was  making  over  toward  the  head  of  the  Lake  Providence  revetment 
and  causing  a  ver^  destructive  pressure  at  that  point.  As  will  be  seen  by  referring 
to  the  accompanying  map,  the  results  were  entirely  satisfactory  as  far  as  relieving 
that  particular  part  of  the  work  was  concerned.  The  Stack  Island  bar  has  cut  back 
about  2,700  fee^  and  the  zero  plane  of  the  Longwood  or  Elton  bar  has  moved  down 
alon^  the  Louisiana  shore  about  6,800  feet.  The  ultimate  result,  however,  has  been 
to  shift  the  point  of  attack  from  its  original  position  to  points  below. 

La  Grange  (48S-4S5)  and  Hollybrook  (545-549). — These  surveys  were  made  to  deter- 
mine the  effect  on  the  channel  of  closing  the  crevasses  which  occurred  during  the 
1903  high  water,  and  consisted  of  8  cross-river  and  3  chute  ranges  at  each  place, 
covering  a  stretch  extending  from  just  above  the  crevasse  to  a  point  about  3  miles 
below.  Maps  have  been  made  of  each,  showing  10-foot  river  contours,  the  position 
of  the  crevasses,  and  the  location  of  the  new  loops  around  them. 

Kentucky  Bend  (498-50S), — This  survey  consisted  of  13  cross-river  ranges,  and 
extended  from  Glenora  to  Stella  Landing.  A  10-foot  contour  map  was  made,  scale 
1:10,000,  showing  the  relative  positions  of  the  controlling  levee  and  the  bank  line, 
which  is  caving  rapidly. 

DeUa  Reach,  from  Youngs  Point  to  Kleimton  (59S-599). — This  survey  was  made  in 
order  to  detect  any  inclination  to  general  caving  in  the  bend  above  the  Delta  Point 
revetment,  as  it  is  the  opinion  of  some  prominent  engineers  that  if  this  stretch  is 
allowed  to  become  a  caving  bend,  the  current  will  be  tnrown  across  at  the  lower  end 
and  endanger  the  Yazoo  diversion  canal.  The  shore  line  on  both  sides  was  located 
by  transit  and  stadia,  13  cross-river  ranges  were  located  and  sounded,  and  a  map  has 
been  made  showing  the  10-foot  river  contours. 

SHORE  LINES. 

OatUks  Neck  (4O8-41I  i2.). — ^The  maximum  caving  on  the  upper  side  of  Caulks 
Neck  has  been  about  150  feet  during  the  twelve  months  ending  September  30,  1903. 
The  tendency  of  this  caving,  however,  is  downstream,  and  is  now  considerably 
below  the  narrowest  part  of  the  neck,  which  is  about  3,600  feet  wide  at  its  narrowest 
point. 

Carters  Neck  (460--46S  L.), — On  the  upper  side  of  Carters  Neck  the  caving  has  been 
more  general  during  the  past  year  than  it  has  been  in  former  years.  The  maximum 
caving  was  about  275  feet.  The  shortest  distance  across  the  neck  proper  is  about 
3,^0  feet.  The  effective  part  of  the  neck  is  only  about  2,500  feet  wide,  due  to  a 
laive  washout  on  the  lower  side. 

Leland  Neck  (4S9-472  R.). — The  survey  along  the  upper  side  of  Leland  Neck  shows 
that  the  caving  has  been  very  heavy  and  general,  ranging  from  250  to  500  feet.  The 
shore  line  is  now  within  about  1,300  feet  of  the  spur  levee  constructed  along  the  axis 
of  the  neck  since  the  1903  high  water  to  prevent  a  cross  flow  during  flocSs,  which 
flow  so  nearly  caused  a  cut-off  during  last  year's  flood. 

Island  92  (5£7-5£9  L.). — The  caving  in  this  bend  has  been  heavy,  the  maximum 
being  about  900  feet,  during  the  two  and  one-half  years  just  preceding  this  survey. 
At  that  rate  the  caving  for  the  next  eighteen  months  will  very  seriously  endanger 
about  2  miles  of  the  present  levee. 

AtherUm,  La.  (557  R.). — A  short  stretch  (about  6,000  feet)  of  the  shore  at  this 
point  was  caving  very  rapidly  at  the  time  01  the  survey  in  November,  1903,  and  by 
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March  of  this  year  the  caving  had  extended  back  from  200  to  300  feet  farther,  leav- 
ing a  maximum  distance  from  shore  to  levee  of  590  feet.  This  rate  of  caving  will 
necessitate  a  new  loop  this  season. 

WUlow  Point  {56S-666  R. ).— Caving  continues  in  the  bend  and  is  working  down- 
stream, the  greatest  caving  being  below  Salem  Landing.  The  old  front  levee  wiD 
probably  last  eighteen  months  or  two  years.  This,  however,  is  backed  up  by  the 
Willow  Point  Loop,  which  is  still  about  3,000  feet  from  the  shore  end  at  the  lower 
end,  where  it  will  be  first  attacked. 

Reed' Bedford  Bend  (eoS-^oe  R.). —The  maximum  caving  in  this  bend  has  been 
about  1,200  feet  in  the  past  four  years  along  the  Reed  front.  Along  the  lower  part 
of  the  bend  it  amount^  to  from  300  to  1,000  feet.  All  the  levee  in  this  bend  will 
probably  have  to  be  abandoned  within  the  next  four  years. 

All  of  the  above  surveys  have  been  plotted,  and  the  following  maps  are  furnished 
for  your  annual  report: 

Maps  showing  special  survevs  of  Kentucky  Bend,  HoUybrook,^  Delta  Reach,  and 
a  part  of  Lake  Providence  reach. 

Maps  showing  the  effective  revetment  at  Lake  Bolivar  front,  Ashbrook  Neck, 
Greenville  HarlK)r,  Lake  Providence,  and  Delta  Point. 

Respectfully  submitted. 

Luther  Y.  Kerb, 

Junior  Engineer, 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 

Appendix  2  Q. 

PRELIMINARY   EXAMINATION  OF  MISSISSIPPI  RIVER  IN   FRONT  OF 
WICKLIFFE,  KENTUCKY. 

[Printed  in  House  Doc.  No.  226,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Was/ungto?i^  Deceinher  10^  1903, 
Sir:  The  river  and  harbor  act  of  June  13,  1902,  provides  for  a  pre- 
liminary examination  of  the  Mississippi  River  in  front  of  Wickliffe, 
Ky.,  with  a  view  to  ascertaining  what  improvement  is  necessary  to 
preserve  the  harbor  and  facilitate  navigation,  such  examination  to  be 
made  by  the  Mississippi  River  Commission. 

I  have  the  honor  to  submit  herewith  a  report,  dated  October  25, 
1902,  by  Capt.  E.  E.  Winslow,  Corps  of  Engineers,  on  a  preliminary 
examination  of  the  locality  in  pursuance  of  the  said  provision  of  law  and 
forwarded  to  this  office  by  Col.  Amos  Stickney,  Corps  of  Engineers, 
president  Mississippi  River  Commission,  with  letter  of  November  21, 
1902.  In  the  opinion  of  Captain  Winslow,  which  is  concurred  in  by 
Colonel  Stickney,  the  improvement  of  this  locality  for  the  purpose 
stated  in  the  act  is  not  worthy  of  being  undertaken  by  the  General 
Government. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and,  for  reasons  stated  in  its  report  of  March  17, 1903, 
the  Board  concludes  that  no  improvement  is  necessary  to  preserve  the 
harbor  and  facilitate  navigation,  and  that  it  is  not  desirable  for  the 
United  States  to  undertake  this  work*. 
I  concur  in  the  views  of  the  Board. 

Very  respectf ullj',  your  obedient  servant, 

G.  L.  Gillespie, 
JBrig,  Gen.^  Chief  of  Engineers^  U.  S,  Anny. 
Hon.  Elihu  Root, 

Secretary  of  War. 
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report  of  col.  amos  stickney,  corps  of  engineers. 

Mississippi  River  Commission,- 

St.  Louis,  Mo.,  November  Zl,  1902. 
General:  The  Mississippi  River  Commission  submits  the  follo\ving 
report,  in  obedience  to  the  directions  contained  in  section  14  of  the 
act  of  Congress  approved  June  13,  1902,  as  advised  by  the  Chief  of 
Engineers  m  letter  of  June  23,  1902: 

The  general  situation  in  frpnt  of  Wickliffe,  Ky.,  has  been  familiar 
to  the  (5)mmi8sion  for  many  years;  but  for  the  sake  of  exact  and  recent 
information  the  Commission  has  caused  a.preliminary  examination  to  be 
made  of  the  locality  by  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers, 
district  officer  in  charge  of  the  first  and  second  districts,  Mississippi 
River,  below  Cairo,  and  transmits  herewith  his  report  and  map  *»  accom- 
panying the  same. 

Since  the  date  of  said  report  and  durine  its  present  trip  of  inspec- 
tion the  Commission  personally  inspected  and  examined  the  bank  in 
front  of  Wickliffe  and  the  conditions  there  existing,  and  is  of  opinion 
that  the  only  improvement  possible  in  the  Mississippi  River  at  that 
point  is  an  extenaed  and  costly  bank  revetment;  that  such  improve- 
ment is  not  required  in  the  interest  of  navigation;  that  as  respects  the 
preservation  of  the  bank  for  a  harbor  the  cost  of  the  improvement 
would  be  out  of  proportion  to  the  interests  to  be  protected,  and  hence, 
that  as  a  means  for  preserving  the  harbor  and  facilitating  navigation 
the  proposed  improvement  is  not  worthy  to  be  undertaken  by  the 
Government. 

This  examination  has  been  made  without  expense  to  the  United 
States. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickny, 
Colonel  of  Englneet*s^ 
President  Mississippi  River  Commission. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Deceniber  5,  1902. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
fey  conunand  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

I  [Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  17,  1903. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 

o  Not  printed. 
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within  report  of  the  Mississippi  River  Commission  and  that  of  the 
district  officer. 

The  local  commerce  involved  is  insignificant,  being  given  as  3,0C^' 
tons  per  annum. 

The  principal  interests  concerned  are  those  of  two  railroads,  whose 
rights  of  way  are  endangered  bv  the  cutting  of  the  river  hank. 

In  the  opinion  of  the  board  the  work  desired,  which  is  simply  hank 
protection,  would  be  of  little  benefit  to  local  commerce  and  of  no 
benefit  whatever  to  through  navigation.  It  would  be  very  costly  and 
would  serve  onlj'  to  protect  the  rights  of  way  of  two  railroads  and 
certain  other  private  property. 

The  Board  therefore  believes  that  no  improvement  is  necessary  to 
'*  preserve  the  harbor  and  facilitate  navigation,"  and  that  it  is  not 
desirable  for  the  United  States  to  undertake  this  improvement. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Oyrpa  of  Engineers^ 

Senior  Memher  Present, 


report  of  capt.  e.  eveleth  winslow,  corps  of  engineers. 

United  States  Engineer  Office, 

Menq)hlH,  Tefin.,  October  25,  1902. 
Colonel:  In  compliance  with  your  indoi-sement  of  June  30,  190i 
I  have  the  honor  to  submit  mv  report  upon  the  preliminary  examina- 
tion of  the  Mississippi  River  in  front  of  Wicklifi'e,  Ky.,  made  in  pur- 
suance of  the  act  of  Congress  approved  June  13,  1902,  which  direct- 
that  a  ''preliminary  examination"  shall  be  made  at  the  following 
locality: 

MiFfissippi  River  in  front  of  Wickliffe,  Ky.,  with  a  view  to  ascertaining  what 
improvement  ia  net-eRsary  to  preserve  the  harbor  and  facilitate  navigation;  puch 
examination  to  be  made  by  the  Mississippi  River  Commission. 

Wickliffe  is  situated  on  the  left  bank  of  the  Mississippi  River  a  short 
distance  below  the  mouth  of  the  Ohio  River.  At  this  point  the  bank 
of  the  river  is  quite  close  to  the  bluff  which  forms  the  eastern  border 
of  its  alluvial  bottom.  The  city  is  built  at  the  foot  of  the  bluff  and  on 
the  bottom  of  a  wide  ravine  in  the  bluff;  the  city  itself  is  above  the 
reach  of  floods,  but  the  land  between  it  and  the  river  is  subject  to  over- 
flow, at  extreme  high  water,  to  a  depth  of  l!2  feet  or  more.  Between 
the  bluff  and  tlie  river  are  located  the  main  line  tracks  of  two  impor- 
tant railroads,  the  Illinois  Central  and  the  Mobile  and  Ohio,  these  traok> 
being  laid,  owing  to  danger  from  floods,  on  high  embankments  or  tres- 
tles. Each  of  these  railroads  has  a  station  at  Wickliffe,  and  on  the 
river  bank  opposite  the  city  is  Wickliffe  Landing.  This  landing  is 
used  by  the  regular  river  packets  and  also  by  a  ferryboat.  The  pack- 
ets stop  whenever  their  business  requires  it,  and  the  ferryboat  makes 
several  round  trips  each  day  between  Wickliffe,  Ky.,  Bird  Point,  Mo., 
and  Cairo,  111.  The  county  road  leading  from  the  city  to  the  landing 
is  in  the  bottom  and  can  not  be  used  wnen  the  river  gets  out  of  its 
banks,  although  where  the  road  crosses  Willow  Creek  there  has  been 
constructed  a  highway  bridge  which  has  its  floor  above  high  water 
and  is  approached  by  inclines  at  either  end. 
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The  following  statistics  with  reference  to  the  business  interests  of 
the  city  have  been  furnished  me  by  the  mayor: 

There  are  at  present  residing  in  the  city  something  less  than  2,000 
people.  Its  assessed  valuation  for  the  purpose  of  taxation  is  $425,000; 
the  capital  invested  in  manufacturing  and  business  interests  amounts 
to  about  $350j000,  of  which  about  one-third  is  invested  in  tobacco 
factories.  It  is  estimated  that  about  3,000  tons  of  freight  are  landed 
annually  at  Wickliffe  Landing,  while  about  500  tons  are  transported 
in  wagons  by  the  ferry. 

The  bank  of  the  river  in  the  vicinity  of  Wickliffe  has  been  caving 
steadily  for  a  number  of  years,  this  caving  bein^  due  to  the  almost 
direct  impingement  of  the  currents  from  the  Ohio  and  upper  Missis- 
sippi rivers.  On  the  accompanying  map  are  shown  the  bank  line 
determined  from  a  recent  survey  and  the  one  taken  from  the  survey 
of  1877.  A  comparison  of  the  bank  lines  given  by  these  two  surveys 
shows  that  in  these  twenty -five  years  the  bank  in  front  of  the  town 
has  receded  by  about  1,000  feet,  while  above  and  below  the  town  the 
recession  has  been  not  quite  so  much.  The  caving  at  present  begins 
about  4.000  feet  above  the  town  and  extends  downstream  to  about  a 
mile  below  the  landing.  The  bank  at  present  is  caving  most  rapidly 
a  short  distance  below  the  town,  and  at  this  point  the  bank  has  receded 
nearly  250  feet  in  the  last  three  years. 

It  IS  probable  that  the  bank  in  this  bend  of  the  river  will  continue 
to  cave  tor  years  to  come  unless  it  is  prevented  by  artificial  means.  At 
what  rate  the  bank  will  recede  and  at  what  point  this  caving  will  be  a 
maximum,  it  is  of  course  impossible  to  predict,  but  judging  from  the 
shape  of  the  rivers  above  ana  the  changes  that  are  taking  place  in  them 
it  is  probable  that  the  head  of  the  caving  in  Wickliffe  bend  and  the 

Eoint  of  maximum  attack  will  continue  to  move  downstream,  as  they 
ave  done  in  recent  years.  The  bank  of  the  river  at  the  landing  is 
now  about  1,000  feet  from  the  railroad  embankment  and  station,  and 
if  the  conditions  of  caving  should  continue  as  at  present,  it  would  be 
some  twelve  or  fifteen  years  before  the  bank  in  front  of  the  city  has 
receded  as  far  as  the  railroad,  and  if  in  these  years  the  caving  should 
move  downstream,  as  appears  probable,  the  bank  recession  in  front  of 
the  city  will  probabl}^  not  reach  the  railroad  station.  There  does  not 
seem  to  be  any  reason  why  the  rate  of  caving  should  increase,  and  con- 
sequently the  city  itself  is,  in  my  opinion,  not  so  threatened  by  the 
caving  bank  as  to  make  its  protection  a  subject  for  consideration  now 
or  in  the  near  future.  The  land  that  is  being  destroyed  by  the  caving 
is  of  no  greater  value  than  the  other  alluvial  bottom  land,  and  is  there- 
fore no  more  worthy  of  protection  than  the  banks  along  many  miles 
of  the  river. 

The  only  improvement  possible  here,  and  the  one  desired  by  the  resi- 
dents of  the  town,  is  the  revetment  of  the  bank,  which  would  prevent 
itsf urther  recession.  This  work  would  involve  no  feature  not  met 
with  at  other  points  of  the  river  where  the  bank  has  been  revetted, 
and  it  could  be  successfully  done  with  the  usual  standard  revetment, 
consisting  of  a  fascine  subaqueous  mat  about  250  feet  wide  and  a  paving 
of  stone  for  the  upper  bank.  The  cost  of  this  work,  if  it  should  be 
.  done  with  the  regular  Mississippi  River  Commission's  plant,  would 

Erobably  be  about  $27  per  linear  foot  of  bank.    Such  a  revetment,  to 
e  of  any  value,  must  be  continuous,  and  unless  it  is  expected  to 
constantly  repair  its  head  it  should  begin  at  about  the  head  of  the 
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caving,  though  if  the  work  is  to  be  done  a  little  at  a  time  and  to  be 
followed  certainly  by  work  in  subsequent  years,  it  might  be  well  to 
place  the  first  year's  work  at  or  just  above  the  point  of  Tn«YiTri|iiB 
caving.  Such  a  piece  of  work,  however,  would  be  subject  at  ifc 
extremities  to  severe  attack,  and  to  prevent  its  destruction  it  must  be 
extended  upstream  within  a  year  or  two  after  its  construction.  It  is 
believed  that  it  would  not  be  economical  to  do  less  than  2,000  feet  ci 
work  per  season. 

The  act  directs  that  this  improvement  should  be  considered  with 
reference  to  the  preservation  of  the  *' harbor."  The  only  harbor  here 
is  the  landing  and  its  improvements,  these  improvements  consisting 
of  two  warehouses  and  a  ramp  cut  down  the  oank  to  near  the  low- 
water  line.  The  warehouses  are  small  and  are  so  built  as  to  be  easilv 
movable.  The  ramp  consists  of  a  simple  road  cut  into  the  steep  bank 
and  is  necessary  for  the  use  of  teams  getting  on  and  off  the  ferryboat 
Of  course,  as  the  bank  caves  away  the  warehouses  have  to  be  moved 
back  from  time  to  time,  and  the  ramp  must  be  dug  over  again  as  fast 
as  it  is  destroyed  by  caving.  Fortunately,  at  high  stages  the  ram^ 
that  is  needed  is  short  and  at  low  stages  the  caving  is  not  rapid,  and 
consequently  the  cost  of  maintaining  this  ramp  can  not  be  very  g^reat 
During  overflow  stages  the  landing  can  not  be  used  at  all,  and  the 
ferrylK)at  runs  up  the  creek  or  over  the  fields  themselves,  if  the  over- 
flow be  deep  enough,  up  to  the  railroad  embankment,  which  is  then 
utilized  as  a  landing,  n  the  bank  was  revetted  the  cost  of  movins 
the  warehouses  andof  recutting  the  ramp  would  be  avoided,  but  witi 
the  rapidity  of  the  present  caving  Wickliffe  is  much  better  off  than 
manv  of  the  landings  on  other  parts  of  the  river,  and  the  saving  that 
would  be  made  in  avoiding  these  two  sources  of  expense  is  not  worthy 
of  consideration  in  comparison  with  the  cost  of  the  revetment. 

The  act  further  directs  that  the  improvement  should  be  considered 
with  reference  to  its  effect  on  '^  navigation."  The  channel  of  the  river 
along  this  bend  is  of  ample  depth  and  width,  and  no  improvement  to 
its  navigability  is  now  required.  At  the  foot  of  this  bend  the  navi- 
gable channel  crosses  from  near  the  Kentucky  shore  at  Fort  Jefferson 
over  to  Norfolk  Landing  on  the  Missouri  shore.  This  crossing  would 
probably  be  somewhat  improved  by  the  revetment  of  the  Imnks  of 
Wickliffe  bend,  but  as  this  crossing  has  not  in  recent  years  given  any 
trouble  and  as  its  channel  seems  to  be  maintained  with  a  greater 
available  depth  than  is  found  on  the  crossings  above  and  below,  its 
improvement  would  not  appreciably  affect  the  navigability  of  the  Mis- 
sissippi River. 

Consequently,  it  is  my  opinion  that  as  far  as  the  protection  of  the 
city  of  Wickliffe  is  concerned  and  for  the  purposes  stated  in  the  act, 
namely,  "  to  preserve  the  harbor  and  facilitate  navigation,"  this 
improvement  is  not  worthv  of  being  undertaken  by  the  Government. 

There  is,  however,  one  feature  connected  with  the  commerce  of  the 
country,  and  that  is  affected  by  this  caving  bank  to  such  an  extent  that 
I  think  it  proper  to  call  it  to  the  attention  of  the  Commission.  From 
Wickliffe  downstream  for  some  6,000  feet  the  Illinois  Central  Railroad 
is  constructed  at  the  foot  of  the  bluff  and  as  close  to  the  bluff  as  it  can 
safely  be  placed  in  view  of  possible  landslides.  Outside  of  this  rail-- 
road  is  located  the  track  of  the  Mobile  and  Ohio  Railroad,  and  at  one 
point  about  a  mile  below  Wickliffe  the  bank  has  receded  until  it  is  so 
close  to  the  railroad  at  present  that  if  the  bank  were  revetted  this 
year  the  graded  slope  of  the  upper  bank  would  about   reach  the 
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toe  of  the  railroad  embankment.  It  is,  therefore,  certain  that  unless 
something  be  done  at  an  early  date  the  railroad  embankment  at  this 
place  will  cave  into  the  river.  This  will  necessitate  the  removal  of 
the  track  and  its  reconstruction  upon  an  embankment  farther  from 
the  bank.  The  two  railroad  tracks  at  this  point  are  about  300  feet 
apart,  and  the  Mobile  and  Ohio  track  can  therefore  be  moved  back  that 
distance,  but  as  this  will  place  both  tracks  at  the  foot  of  the  bluff  it  is 
evident  that  they  can  not  be  moved  back  farther,  and  even  this  change 
in  location  of  the  tracks  merely  delays  and  does  not  solve  the  problem. 

It  is  certain  that  the  caving  will  continue  and  in  some  four  or  five 
years  will  again  reach  and  threaten  the  railroad  embankment,  and  if  the 
caving  be  not  then  checked  both  embankments  will  be  destroyed  and  an 
entirely  new  location  must  be  selected  for  the  railroads,  for  it  is  man- 
ifestly impossible  to  maintain  them  on  the  exposed  face  of  a  caving 
bluff ."^  The  top  of  this  bluff  is  about  200  feet  above  low  water,  or  about 
150  feet  above  the  present  grade  of  the  railroad  track,  and  to  change 
the  location  of  the  railroad  to  the  top  of  this  bluff  would  require  tne 
construction  of  a  new  line  beginning  some  3  or  4  miles  above  Wick- 
liffe  and  joining  the  present  lines  of  the  railroads  several  miles  below. 
Such  a  change  in  location  would  be  very  expensive,  indeed,  and  it 
■would  appear,  therefore,  that  the  revetment  of  this  bank  at  an  early 
date  is  of  vital  importance  to  these  railroads;  and  there  should,  there- 
fore, be  constructed  in  the  next  year  or  two  some  4,000  feet  of  revet- 
ment, and  this  must  from  time  to  time  in  the  future  be  extended  or 
repaired  at  its  head  as  the  occasion  may  require. 

As  the  consideration  of  this  improvement  for  this  purpose  is  not 
included  in  the  pui-poses  named  in  the  act,  I  do  not  consider  it  proper 
to  submit  a  recommendation  as  to  whether  this  work  is  worthy  of 
being  undertaken  by  the  Government  or  should  be  left  to  the  railroad 
companies. 

Very  respectfully,  E.  Evelbth  Winslow, 

Captain  of  Engineers. 

Col.  Amos  Stickney, 

Ccfrps  of  Engineers^  U.  S.  J.., 

JPresidknt  Miaatasijppi  River  Commission. 


Appendix  3. 

Report  of  Capt.  Chas.  8.  Bbomwell,  Corps  op  Engineers,  on  Operations  in  the 

Fourth  District. 

United  States  Engineer  Ofpice, 

New  Orleans,  La,,  June  1,  1904- 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
fourth  district,  Mississippi  River  improvement,  for  the  period  from  June  1,  1903,  to 
June  1,  1904: 

The  fourth  district  extends  from  Warrenton,  7i  miles  below  Vicksburg,  to  the 
Head  of  the  Passes,  about  13  miles  from  the  Gulf  of  Mexico,  a  distance  of  452.8  miles 
by  river. 

The  works  include  the  improvement  of  the  harbors  at  Natchez,  Miss.,  and  Vidalia, 
La. ;  improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers; 
improvement  of  the  harbor  of  New  Orleans,  La. ;  bank  protection  in  Bondurant 
Chute;  bank  protection  in  Kempe  Bend,  and  the  construction,  repair,  and  mainte- 
nance of  the  levee  system  of  the  district. 

This  work  was  in  charge  of  Capt.  Chas.  S.  Bromwell,  Corps  of  Engineers,  until 
May  27,  1904,  and  since  uiat  date  in  charge  of  Lieut.  Col.  M.  M.  Adams,  Corps  of 
Engineers. 
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HARBOBS  OF  NATCHEZ  AND  YIDALIA. 

The  project  for  this  work,  adopted  June  29, 1891,  contemplates  the  constniction  of 
a  levee  on  or  near  the  axis  of  Cowpen  Neck,  to  prevent  the  flow  of  water  across  the 
neck  during  high  stages  of  the  river,  and  the  oonstruction  of  about  16,000  linear 
feet  of  bank  revetment  in  Giles  Bend.    Estimated  cost,  $541,300. 

The  object  of  the  proposed  work  is  to  prevent  the  formation  of  a  threatened  cut-of 
at  Cowpen  Neck,  which  would  cause  the  destruction  of  the  town  of  Vidalia,  mach 
injury  to  the  water  front  of  Natchez,  and  the  probable  destruction  of  parts  of  the 
levee  system,  due  to  increased  caving  of  the  banks  above  and  below. 

At  the  beginning  of  the  fiscal  year  there  was  in  place  about  14,674  linear  feet  of 
revetment  of  various  kinds,  measured  parallel  to  the  general  shore  line,  and  the 
work  was  generally  in  good  condition. 

The  work  proposed  for  the  past  season  merely  contemplated  the  repair  of  existing 
works. 

Operations  were  begun  at  this  place  January  23,  1904,  and  were  carried  on  in  con- 
nection with  other  works  in  the  locality  until  March  26,  1904,  when  work  wa« 
suspended. 

As  a  result  of  this  season's  work  the  revetment  at  the  lower  end  of  the  bend  has 
been  made  continuous  by  closing  the  gap,  115  feet  in  length,  left  open  to  allow  a 
sflQient  point  to  wear  back  to  the  general  line  of  the  revetment,  and  remattressing  a 
cave  about  300  feet  long,  which  occurred  immediately  below.  The  present  lensth 
of  the  revetment  in  the  lower  end  of  the  bend  is  now  6,664  feet,  measured  parallel 
to  the  general  shore  line. 

In  the  upper  bend  minor  repairs  were  made  to  spurs  Nos.  1,  12,  and  13,  and  the 
revetment  nere  ia  now  7,807  feet  long,  measured  pandlel  to  the  general  shore  line. 

In  the  pocket  between  the  upper  and  lower  revetments,  where  the  300-foot  square 
mattress  was  sunk  last  season,  no  work  was  done,  but  the  timber  standing  near  the 
edge  of  the  unprotected  bank  that  was  likely  to  cave  in  and  obstruct  future  work 
was  felled. 

During  the  year  127,560  square  feet  of  mats  were  constructed  and  towed  from  War- 
renton  bar  above  and  placea  in  the  revetment  at  a  cost  of  $0.06775  per  square  foot. 
The  work  being  in  the  nature  of  repairs,  the  cost  per  linear  foot  is  not  a  practicable 
unit. 

The  annual  survey  of  Giles  Bend,  completed  in  November,  1903,  shows  that  the 
existing  work  is  generally  in  good  condition,  but  that  there  has  been  marked  scour 
in  the  upper  end  of  the  bend  and  considerable  recession  of  the  bank  line  over  the 
unprotected  portion,  especially  immediately  above  Spur  No.  1, 

During  low  water  an  examination  of  the  narbor  front  of  Natchez  was  made  and  it 
was  ascertained  that  there  had  been  considerable  caving  of  the  upper  bank.  Plan^ 
for  the  protection  of  the  harbor  front  are  under  consideration  and  will  be  submitted 
when  funds  for  the  work  are  appropriated. 

The  caving  at  the  ends  of  the  completed  revetment  in  Giles  Bend  has  continued, 
and  it  is  feared  that  some  work  will  be  destroyed  before  the  revetment  can  be 
extende<i. 

The  details  of  this  work  and  its  cost  are  set  forth  in  the  appended  rejwrt  of  my 
assistant,  Mr.  H.  S.  Douglas.  Sketches  are  herewith,  showing  the  location  of  the 
work  done  and  the  rate  of  caving  of  the  bank. 

The  amount  expended  from  June  30, 1903^to  June  30, 1904,  is  $11,349.64,  distributed 
as  follows: 

Office  expenses,  main  office $1, 220. 87 

Other  administrative  expenses 728. 44 

Construction  of  revetment  (hired  labor); 

Materials $1,753.15 

Wages 3,239.02 

Subsistence 942.57 

5,934.74 

Manufacture  of  concrete  ballast 1,082.71 

Surveys 1,214.77 

Repairs  to  plant 622.84 

^  Care  of  plant 281.75 

New  plant 313.62 

11,349.64 
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Money  statement. 

ALLOTMENT  FOR  HARBORS  AT  NATCHEZ  AND  VIDALIA,    MISSISSIPPI   AND   LOUISIANA. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  1 3, 1902 fl2, 000. 00 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 11,349.04 


July  1, 1904,  balance  unexpended 650.36 

July  1,  1904,  outstanding  liabilities .' 129.19 

July  1,1904,  balance  available - 521.17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1, 1904; 

For  works  of  improvement $150, 000. 00 

For  maintenance  of  improvement 10,000. 00 

160,000.00 

Submitted  in  compliance  with  re^^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1889. 

IMPROVING   ATCHAFALAYA  AND  RED   RIVERS,  LOUISIANA. 

The  present  project,  adopted  October  3,  1890,  is  to  secure  and  maintain  navigable 
connections  at  all  stages  of  the  water  between  the  Red  and  Mississippi  rivers  and 
between  the  Mississippi  and  Atchafalaya  rivers;  to  prevent  the  enlargement  of  the 
Atchafalaya  Kiver,  and  to  secure  and  maintain^  bjr  dredging  through  lower  Old 
River,  a  navigable  channel  between  the  Mississippi  and  Atchafalaya  rivers,  75  feet 
wide  at  the  bottom  and  having  a  depth  of  5  feet  below  the  zero  of  Barbres  gauge. 

On  account  of  lack  of  funds  the  first  feature  of  the  approved  project  has  been  defi- 
nitely abandoned,  narrowing  the  project  to  preventing  the  enlargement  of  the  Atch- 
afalaya River  and  maintaining  a  navigable  channel  through  lower  Old  River. 

That  portion  of  the  project  relating  to  the  preventing  the  enlargement  of  the  Atch- 
afalaya River  was  completed  last  year,  and  nothing  further  is  contemplated  unless 
such  work  as  may  be  required  for  the  maintenance  of  the  existing  sill  dams.  The 
condition  of  Sill  JDams  Nos.  1  and  3  is  good,  except  that  the  shore  end  of  the  apron 
mattress  at  Dam  No.  3  requires  slight  repairs. 

During  January,  1904,  parties  interested  in  the  navigation  of  Old  River  complained 
of  shoal  water  through  the  channel.  The  hydraulic  dredge,  Tht  Ram,  belonging  to 
the  work,  was  ordered  there.  By  the  time  that  she  arrived  the  river  had  commenced 
to  rise  and  no  dredging  was  necessary. 

The  drediring  plant  has  been  repaired  and  all  working  parts  placed  in  good  con- 
dition. 

A  careful  survey  of  lower  Old  River  from  the  Mississippi  to  the  head  of  the  Atch- 
afalaya, has  been  made.  The  results  indicate  but  slight  changes  in  the  average  cross 
section  from  1894  to  date.  In  a  general  way  the  changes  are  in  a  direction  of  an 
increase  in  depth  and  a  decrease  in  width,  both  of  which  are  favorable  for  the  main- 
tenance of  the  low- water  channel. 

Additional  details  of  the  work  will  be  found  in  the  accompanying  report  of  my 
assistant,  Mr.  H.  S.  Douglas. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $2,461.58,  distributed 
as  follows: 

OfiSce  expenses,  main  office $135.47 

Other  administrative  expenses 26. 40 

Dredging  in  Old  River: 

Materials $21.00 

Wages 290.35 

Suraistence 76.34 

387. 69 

Repairs  to  plant 1,030.67 

Care  of  plant 462.15 

New  plant 339.55 

Miscellaneous 79.66 

2,461.58 
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Money  statenfiefiL 

ALLOTMENT  FOR   ATCHAPALAYA    AND   RBD   RIVERS,  LOUISIANA. 

July  1,  1903,  balance  unexpended ^,470.4: 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 461. 5 

July  1,  1904,  balance  unexpended 2, 006.  ?« 

July  1,  1904,  outstanding  liabilities 61.ii? 

July  1,  1904,  balance  available 1,946.» 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  ralance  un- 
expended July  1,  1904 10,000.01 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

NEW   ORLEANS  HARBOR. 

The  project  for  this  locality  contemplates  the  protection  of  all  caving  banks  in  the 
harbor.  Where  the  slope  of  the  subaqueous  bank  is  moderate  the  protection  L* 
afforded  by  spur  dikes  placed  at  suitable  intervals;  where  the  slope  of  the  eubaqueon 
bank  is  excessive  the  protection  is  afforded  by  continuous  revetment  placed  oots]<k 
of  the  60-foot  contour,  the  steep  bank  inside  of  that  limit  being  cut  down  either  by 
natural  or  b}r  artificial  means  until  the  slope  becomes  moderate,,  when  the  continuois 
revetment  will  be  laid  inside  the  60-foot  contour. 

The  project  approved  July  19,  1902,  and  under  which  the  work  of  the  past  tire 
seasons  has  been  carried  on,  provided  for  extending  the  continuous  revetment  1,80l 
feet  above  Southport  and  4, 750  feet  below.  Of  this^  715  feet  was  placed  last  year,  lu^ 
under  the  project  approved  July  23,  1902,  the  original  length  of  the  propoeed  work 
was  reduced  by  600  feet. 

The  work  proposed  for  the  season  was  to  complete  the  revetment  under  the  modi- 
fied project,  and  this  has  been  done  so  far  as  the  funds  available  would  permit. 

Mattress  construction  for  work  in  New  Orleans  Harbor  was  begun  at  Fancy  Point 
above  Port  Hickey,  in  August,  1903,  and  the  first  tow  of  mats  was  broaglit  dowt 
near  the  end  of  the  same  month.  The  last  mat  was  sunk  in  place  in  December,  tbr 
whole  work  extending  over  a  period  of  141  days,  during  whicn  time  1,200,000  aquaic 
feet  of  willow  mattress  were  constructed,  towed  about  175  miles,  and  sank,  at  a  coEt 
of  $0.0625  per  square  foot. 

The  revetment  above  Southport  has  been  completed  and  it  has  been  extended 
3,770  feet  below.  In  all,  4,750  linear  feet  of  bank  has  been  revetted,  at  a  cost  d 
$18.40  per  linear  foot 

The  annual  survey  made  at  SouthjMDrt,  Gouldsboro,  Algiers  Point,  and  over  th« 
Third  district  reach  shows  that  existing  works  are  in  good  condition,  and  it  is  no» 
thought  that  the  present  high  water  has  occasioned  any  serious  damage. 

During  the  fortncoming  season  no  work  is  contemplated  in  New  Orleans  Harbor,  tf 
no  funds  have  been  appropriated  or  allotted. 

The  conditions  in  New  Orleans  Harbor  are  described  in  Major  Derby's  report  for 
1902,  and  I  concur  in  the  conclusions  therein  stated.  More  liberal  appropriations 
should  be  made  for  this  locality,  as  has  been  recommended  by  myself  and  my 
predece&sors. 

Furtlier  details  of  the  work  and  its  cost  will  be  found  in  the  apijended  report  o: 
my  assistant,  Mr.  H.  S.  Douglas.  Sketches  are  also  herewith,  showing  the  location 
of  the  work  done  at  or  near  Southport. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $66,448,08,  distrib- 
uted  as  follows: 

Office  expenses,  main  office $2, 259. 53 

Other  administrative  ex penses 3, 227. 26 

Construction  of  revetment  ( hired  labor) : 

Materials $4,533.54 

Wages 38,540.10 

Subsistence 11,639.91 

54,7ia5o 
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Surveys $988.06 

KepainB  to  plant.... ^ 1,048.08 

Care  of  plant 1,707.37 

New  plant 2,426.40 

Miscellaneous 78.83 


66, 448. 08 
Money  sta/tement. 

ALLOTMENT  FOB  NEW  OBLBANS  HABBOB,   LA. 

July  1,1903,  balance  unexpended $72,612.41 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     66,448.08 

July  1,  1904,  balance  unexpended 6,164.33 

July  1,  1904,  outstanding  liabilities 955.94 

July  1,  1904,  balance  available 5,208.39 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1, 1904,  for  works  of 
improvement 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

BONDUBANT  CHUTE  REVETMENT. 

The  project  for  this  work,  adopted  June  20, 1899,  contemplates  the  construction  of 
a  continuous  revetment  for  a  length  of  1,600  feet  for  the  protection  of  the  levee  line 
in  that  vicinity. 

At  the  beginning  of  the  fiscal  year  2,107  linear  feet  of  revetment  were  in  place,  and 
it  was  generally  in  good  condition. 

The  work  proposed  for  the  past  season  was  to  extend  the  revetment  about  200  feet 
farther  downstream  and  to  mattress  the  upper  bank  for  a  distance  of  150  feet,  where 
hieh-water  scour  had  occurred. 

Mattress  construction  for  Bondurant  revetment  was  commenced  and  completed  at 
Warrenton  bar  during  December,  1903,  but  it  was  not  until  March,  1904,  that  the 
river  rose  to  a  height  sufficient  tp  admit  the  sinking  plant  into  the  chute.  The  mats 
were  all  sunk  and  projected  work  completed  by  March  25,  1904. 

During  the  year  55,000  square  feet  of  mats  were  constructed,  towed  from  Warren- 
ton bar,  and  placed  in  the  revetment  at  a  cost  of  $0,069  per  square  foot.  The  revet- 
ment was  prolonged  188  feet  with  mattresses  200  feet  wide,  and  the  upper  bank,  at 
a  salient  point  between  the  work  of  1900-1901  and  1902-3,  covered  for  a  distance  of  150 
linear  feet  with  a  mat  100  feet  in  width.  The  average  cost  of  the  revetment  con- 
structed was  $14.80  per  linear  foot. 

It  is  believed  that  one  effect  of  the  revetment  has  been  to  cause  a  fill  at  and  near 
the  head  of  the  chute.  To  determine  this  definitelv  a  survey  of  the  bank  line,  from 
the  head  of  the  chute  to  below  the  revetment,  has  been  made,  and  three  cross  sec- 
tions of  the  chute  near  the  head  located  and  sounded  to  form  the  basis  for  future 
comparative  surveys. 

It  is  believed  that  the  revetment  as  it  now  stands,  with  a  length  of  2,295  linear 
feet  measured  parallel  to  the  ^neral  shore  line,  is  a  complete  work,  and  that  nothing 
further  will  be  required  at  this  locality  next  year  beyond  current-  repairs. 

The  details  of  this  work  and  its  cost  are  set  forth  in  the  appended  report  of  my 
assistant,  Mr.  H.  S.  Douglas,  and  sketches  are  herewith  showing  the  location  of  the 
work  done  and  rate  of  caving  of  the  bank. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  15,000,  distributed 
as  follows: 

Ofi&ce  expenses,  main  office 1558. 98 

Other  administrative  expenses 391. 74 

Construction  of  revetment  (hired  labor): 

Materials $877.58 

Wages 1,964.24 

Subsistence 143.55 

2,985.37 
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Manufacture  of  concrete  ballast $411. 2 

Surveys : 132.« 

RepainB  to  plant 208.  «> 

Care  of  plant 182.2 

New  plant 130.3 

5,O00.lfr 

Money  statement. 

ALLOTMENT   POR  BONDURANT  CHUTB. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 $5,OOO.0r' 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        5,000.1* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un> 
expended  July  1. 1904 2,OOO.0i' 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

KSMPB  BEND  REVETMENT. 

The  project  for  this  work,  approved  May  1,  1899,  contemplates  the  constnictioii  d 
a  continuous  revetment  of  the  bank  for  such  a  distance  as  may  be  necessary  for  xh^ 
protection  of  the  levee  in  the  vicinity. 

At  the  beginning  of  the  fiscal  year  there  was  in  place  about  6,330  linear  feet  i^ 
revetment  measured  parallel  to  the  general  shore  line,  and  the  work  was  apparent!} 
in  good  condition. 

The  work  proposed  for  the  past  season  was  as  follows:  To  extend  the  revetmet: 
about  300  feet  aownstream,  to  extend  it  about  1,700  feet  upstream,  and  to  make 
such  repairs  to  existing  revetment  as  might  be  necessary. 

Owing  to  extraordinary  and  unforeseen  conditions  it  became  impracticable  U^ 
carry  out  this  project  literally.  Upon  the  decline  of  the  river  in  September  a  seri- 
ous cave  occurred  in  the  old  revetment  placed  in  1899-1900,  which  extended  until 
about  2,670  linear  feet  had  been  partially  or  entirely  destroyed.  Rapid  caving  d 
the  unprotected  bank  opposite  the  upper  wing  of  Ihe  loop  levee  built  in  189v>-9f 
developed.  As  a  result  the  work  of  the  season  has  been  to  replace  the  mattres 
work  where  destroyed  by  caving,  extending  it  up  to  about  a  half  sta^  of  the  river, 
and  to  mattress  the  subaqueous  bank  opposite  the  threatened  angle  m  the  levee  d 
1898-99. 

Work  was  begun  at  this  locality  September  19, 1903,  by  constructing  the  neoeasarr 
mats  at  Warrenton  bar  l)elow  Vickeburg,  and  work  on  tSe  revetment  was  prosecutec 
until  February  27,  1904,  when  operations  were  suspended  for  the  season. 

As  a  net  result  of  this  season's  work  the  revetment  has  been  extended  about  1,26C 
feet,  making  the  total  length  of  revetted  bank  in  Kempe  Bend  7,563  feet  in  thret 
isolated  pieces  of  5,315, 1,395,  and  883  feet  in  length,  respectively,  measured  paralWj 
to  the  general  shore  line. 

During  the  year  1,080,265  square  feet  of  mats  were  constructed  and  towed  from 
Warrenton  bar  to  Kempe  Bend  and  placed  in  the  revetment  at  a  cost  of  $0,067  per 
SQuare  foot.  Including  the  replacing  of  work  destroyed  by  caving,  3,760  linear  feet 
of  revetment  measured  parallel  to  the  general  shore  line  was  constructed  at  a  gros 
copt  of  l>23.60  per  linear  foot. 

A  survey  of  Kemi>e  Bend,  completed  in  November,  1903,  shows  a  marked  scour  io 
the  channel,  especially  opposite  that  portion  of  the  revetment  which  failed.  So  far 
as  is  known  at  this  time  the  condition  of  the  work  as  restored  is  good.  No  injury  to 
this  revetment  ever  oc(;ur8  until  the  river  declines  to  a  half  stage  or  below. 

Additional  work  will  be  necessary  next  year,  but  its  extent  and  precise  location 
can  not  be  definitely  determined,  the  i)oint  of  attack  by  the  river  varying  from  vear. 
to  year  as  the  gravel  bar  above  is  shifted  by  the  currents  during  higfe  water.     It  is 
hoped  to  close  the  gap  between  the  middle  and  lower  revetments. 

The  character  of  the  work  done  during  the  season  at  Kempe,  Bondurant,  and  Giles 
Bend  revetments  has  been  essentially  the  same,  and  presents  a  favorable  opportunity 
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for  analyzing  the  elements  that  go  to  make  up  the  cost  of  this  kind  of  work.    This 
lias  been  done  with  the  following  results: 


Items. 


Per  cent 

of  total 

cost. 


Pav  rolls  (services  of  all  kinds) 

Subsistence  (cooked  and  served) 

Itf aterials  lor  construction  (willows,  ballast,  etc.) . 

Steamers  and  tugs  (towing,  etc.) 

Repairs  to  plant  (emergency  work) 

Ne-w  plant,  such  as  wire  cables,  etc 

^e w  Orleans  office  (administration) 

Total 


23 
08 
45 
13 


05 


100 


It  would  appear  from  this  table  that  improvement  in  the  direction  of  reducing  the 
cost  of  this  character  of  bank  revetment  should  be  in  the  line  of  cheaper  materials. 

Details  of  the  work  in  Kempe  Bend  and  its  cost  are  set  forth  in  the  appended  rep|ort 
of  my  assistant,  Mr.  H.  S.  Douglas,  and  sketches  are  herewith  showing  the  location 
of  work  done  and  the  rate  of  caving  of  the  bank. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $90,994.80,  distributed 
as  follows: 

Office  expenses,  main  oflSce $4,780. 15 

Other  administrative  expenses 3, 860. 98 

Construction  of  revetment  (hired  labor): 

Materials $15,802.43 

Wages 31,622.18 

Subsistence 12,275.27 

59, 699. 88 

Manufacture  of  concrete  ballast 14, 045. 86 

Surveys 937.22 

Repairs  to  plant 2,218.16 

Care  of  plant • 2,606.30 

New  plant '. 2,584.20 

Miscellaneous 262.05 


90,994.80 
Money  statement, 

ALLOTMENT  FOR  KEMPE  BEND  REVETMENT. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 $94,000.00 

Jane  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     90,994.80 

July  1,  1904,  balance  unexpended 3,005.20 

July  1,  1904,  outstanding  liabilities 1,088.93 

July  1,  1904,  amount  balance  available 1,916.27 


TAmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
I     1906,  for  works  of  improvement,  m  addition  to  the  balance  unexpended 

Julyl,  1904 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 


PLANT. 


The  plant  of  the  district  now  consists  of  forty-eight  large  pieces,  and  has  a  capacity 
of  about  7,500  linear  feet  of  revetment.  During  the  year  several  pieces  have  been 
condemned  and  sold,  and  five  of  the  ten  barges  under  contract  last  year  have  been 
delivered.  Contract  for  four  more  barges  has  been  entered  into,  and  one  of  these 
has  been  delivered.  A  contract  for  the  construction  of  a  small  steel  hull  stem-wheel 
steamer  has  been  entered  into,  and  fair  progress  on  its  construction  has  been  made 
by  the  contractor. 
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During  the  year  the  neceBsary  repairs  to  the  plant  have  been  made,  and  it  is  nov. 
'with  a  few  exceptions,  in  good  condition.  A  aetailed  statement  of  the  work  done 
for  the  care  and  maintenance  of  flie  plant  is  given  in  the  appended  report  of  my 
assistant,  Mr.  H.  8.  Douglas. 

The  amount  expended  from  June  30,  1903,  to  June  SO,  1904,  is  $52,784.09,  distrib- 
uted as  follows: 

OflSce  expenses,  main  office $691. 30 

Other  administrative  expenses 3, 658. 8? 

New  plant 26,181.21 

Repairs  (hired  labor): 

Materials $6,603.15 

Wages 10,396.60 

Subsistence 1,273.45 

.      18,273.20 

Care  of  plant 4,073.85 

Miscellaneous 5. 75 

52,784.0& 
Money  statement. 

ALLOTMENT   FOB  PLANT. 

July  1,  1903,  balance  unexpended $45,370.50 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 47,000.00 

Amount  received  from  proceeds  of  sales  of  condemned  engineer  property.  5, 351. 74 
Amount  received  from  owners  of  steamer  H.  M,  Carter  for  mjury  to 

U.  S.  bargeiSTo.  SS laOO 

97,740.24 
June  30,  1904,  amount  expended  during  fiscal  year 52, 784. 09 

July  1,  1904,  balance  unexpended 44, 956. 15 

July  1,  1904,  outstanding  liabilities •. 1,834.37 

July  1,1904,  balance  available 43, 121.  7S 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 42, 800. 00 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

During  the  year  surveys  were  made  at  Giles  Bend,  Kempe  Bend,  Bondurant  Chute, 
Old  River,  and  in  the  Carrollton,  Algiers,  Gouldsboro,  and  Gretna  bends  of  New 
Orleans  Harbor,  and  in  the  third  district  reach  of  the  same. 

A  survey  for  the  location  of  a  new  line  of  levee  was  made  in  the  Lower  Tensas 
levee  district  from  Greens  (720.5-R)  to  Fairview  ^729-R),  and  the  usual  survey  for 
bank  lines  were  made  in  each  levee  district  from  time  to  time  where  necessary. 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  Red  and  Atchafalaya  rivers, 
has  been  maintained  as  heretofore. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $4,918.97,  distributed 
as  follows: 

Office  expenses,  main  oflSce $142. 13 

Other  administrative  expenses 104. 88 

Field  work  and  drafting: 

Material $66.50 

Wages 3,753.19 

Subsistence 434.60 

4, 254. 29 

Repairs  to  plant 100.96 

Care  of  plant 43.02 

New  plant 168.69 

Miscellaneous 1(^.00 

4,918.97 
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Money  statement, 

SURVEYS,  FOURTH   DISTRICT. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 $6,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 4, 918. 97 

July  1, 1904,  balance  unexpended 1,081.03 

LEVEES. 

For  work  connected  with  levee  construction  and  maintenance  the  district  is  sub- 
-divided  into  seven  levee  districts,  as  follows: 

The  Lower  Tenms  levee  district^  right  bank,  which  extends  from  the  upper  limits  of 
the  fourth  district,  opposite  Warren  ton.  Miss.,  to  the  mouth  of  Red  River.  In  this 
district  the  levee  system  is  continuous  from  the  upper  end  of  the  district  to  Withla- 
cooche  (751  R),  144  miles  by  river,  with  the  exception  of  a  gap  6.72  miles  in  length 
extending  from  Bougere  (738  R)  to  Union  Point  (743  R),  which  has  not  yet  been 
leveed. 

The  AtcJuifalaya  levee  dutrict^  right  bank,  which  extends  from  the  mouth  of  Red 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

'  The  Lafourche  leree  districtt  right  bank,  which  extends  from  the  head  of  Bayou 
I^afourche  to  New  Orleans,  La.  The  distance  by  river  is  78  miles,  and  the  levee  sys- 
tem is  continuous. 

The  Barataria  levee  digtricij  right  bank,  which  extends  from  New  Orleans,  La.,  to 
the  Head  of  the  Passes,  82^  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.5  miles. 

The  Homochilto  levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
River  Commission,  November  19,  1894,  which  extends  from  the  mouth  of  the  Yazoo 
River  to  Baton  Rouge,  La.,  238.5  miles  b)r  river.  As  yet  there  are  no  levees  in  this 
district,  except  a  few  detached  len^hs  built  by  private  parties. 

T?ie  PorUchtxrtrain  levee  district,  lett  bank,  which  extends  from  Baton  Rouge,  La.,  to 
New  Orieans,  La.,  123.5  miles.    The  levee  system  in  this  district  is  continuous. 

The  Jbake  Borgne  levee  district,  left  bank,  which  extends  from  New  Orleans,  La.,  to  the 
Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  the  Salt 
Works,  covering  75.66  miles  of  the  river. 

The  funds  available  for  levee  construction  in  this  district  amounted  to  $379,951.95, 
being  the  unexpended  balances  from  previous  allotments,  and  1271,500  allotted  for 
this  purpose  July  21,  1903. 

The  levee  line  has  been  improved  this  year  by  the  United  States  to  the  extent  of 
1,270,806.88  cubic  yards,  at  an  average  cost  per  cubic  yard  of  1>.14  cents.  The  fol- 
lowing table  shows  the  variation  in  cost  of  levee  building  by  the  United  States  during 
the  past  fourteen  years: 


Years. 


Cubic         p-^.    I 
yardage.      ^^^ 


1890 1  895,000 

1891 !  1.410,000 

1892 1  908,000 

1893 '  2,142,000 

1894 3,589,000 

1895 3,414,000 

1896 4,658,000 


The  work  has  cost  more  this  year  than  in  preceding  years,  because  heretofore  the 
easiest  and  cheapest  work  has  been  completed  and  the  work  remaining  is  generally 
of  a  more  difficult  character.  There  has  also  been  an  increase  in  the  cost  of  labor 
and  supplies,  making  all  levee  work  more  expensive. 

Sup.  Eng.  1904 17 
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The  following  table  shows  approximately  the  present  condition  of  the  levee  line?: 


Levee  districts. 

Lower 

Atchafa- 
laya. 

La- 
fourche. 

Pont- 
char- 
tiain. 

Banip 
toria. 

Borgne. 

Above  high  water  of  1897: 

Less  than  1  foot 

FeeL 

Feel, 

FeH, 
0.70 
10.41 
20.00 
60.81 

Ftet, 

l.bl 

25.20 

20.29 

72.60 

Feet. 
a  81 
21.64 
18.27 
31.  M 

2.< 

From  1  to  2  feet 

L28 

17.17 

116.29 

l.i3 

From  2  to  8  feet 

7.68 
120.07 

!&.«< 

More  than  8  feet 

42.  f* 

Totals 

184.69 

127.75 

81.92 

125.66 

71.76 

77  Fi 

No  work  has  been  done  in  the  Homochitto  levee  district,  there  having  been  m 
funds  available. 

The  recent  high  water  did  not  eerionsly  threaten  the  levee  system  in  this  district 
Beyond  the  usual  inspection  of  the  levees  no  protective  measures  were  necessary. 

From  the  excellent  condition  of  the  levee  line  of  the  Lower  Tensas  levee  district 
as  shown  by  the  above  table,  it  would  appear  that  not  a  very  large  amount  of  funds 
would  be  needed  to  bring  the  levee  line  in  that  district  up  to  standard  g^ade;  but  as 
great  lengths  of  levee  are  now  threatened  by  caving  banks,  lar]^  sums  of  moneT 
must  be  expended  to  maintain  the  levee  line.  The  temporary  Imes  of  levee  boih 
within  the  last  few  years,  as  well  as  long  lengths  of  levee  adjoining  these  temporary 
levees,  will  fail  at  aoout  the  same  time.  The  needs,  therefore,  of  the  other  ]ev« 
districts  of  the  fourth  district  combined  will  be  small  when  compared  with  thoee  of 
the  Lower  Tensas  district. 

For  the  future  location  of  levees  at  the  lower  ends  of  the  two  districts  below  New 
Orleans  (the  Barataria  and  the  Lake  Borgne),  it  would  seem  to  be  a  wise  policy  ti' 
select  locations  based  on  a  twenty-year  existence  rather  than  ten  years,  as  has  beei; 
the  practice  in  the  past,  for  the  reasons  that  the  rate  of  recession  of  the  bank  is  very 
slow;  the  cost  per  linear  foot  of  levee  is  one-third  less  in  these  districts  than  in  the 
ones  above  New  Orleans;  and  the  tillable  land  below  New  Orleans  consists  of  a  nar- 
row strip  immediately  adjoining  the  banks  of  the  river,  and  its  value  per  acre  is  three 
or  four  times  as  much  as  the  land  located  on  the  Mississippi  River  abqve  New 
Orleans. 

The  details  of  the  work  accomplished  in  the  various  levee  districts  are  given  in  the 
following  tables,  and  further  discussed  in  the  accompanying  report  of  my  aaaistant, 
Mr.  W.  E.  Knobloch,  superintendent  of  levees. 

Fourth  district  levees,  1903-4- 

LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  oi  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Len^hof 
line. 

Length  of 

axis  of 

river 

covered. 

Aveiage 
heiyhi 

above 
groand 
surface 

1 

Elk  Ridire: 

Section  1 

690 
630 
630 
630 
630 
630 

630.5 
630.5 
680.6 
630.5 
630.5 
630.5 

632 
632 
632 
632 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

Bobbitt  &.  Llnnan 

do 

F^xt, 
900 
900 
700 
900 
800 
800 

800 
900 
1,000 
900 
800 
800 

800 
800 
800 
800 

FDd. 

780 
810 
650 
690 
700 
760 

790 
910 
950 
850 
810 
796 

750 
728 
740 
690 

FeeL 

? 

Section  2 

s.  * 

8 

Section  3 

do 

&.2 

4 

Section  4 

do 

S.** 

»> 

Section  6 

do 

s.* 

f) 

Section  6 

do 

3,4 

White  Oak  Lake.  Lot  1: 
Section  1 

do 

8.1 

8 

Section  2 

do 

3L3 

9 

Section  8 

do 

8.'> 

10 

Section  1 

do 

8.1 

n 

Section  h 

do 

S.0 

1? 

Section  ti    

do 

8.4 

18 

White  Oak  Lake,  Lot  2: 
Section  1 

do 

14 

Section  2 

do 

8>0 

1f> 

Section  3 

....  do 

f^§ 

16 

Sectlonfi 

do 

2.* 
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Fourth  digtrid  levees,  /PtW-^—Continued. 
LOWER  TENSAS  LEVEE  DISTRICT— Continued. 


iJo. 

Name  of  levee. 

HUes 
below 
Cairo. 

Bank. 

Contractor. 

Length  of 
line. 

Length  of 

axis  of 

river 

covered. 

Average 
height 
above 
ground 
surface. 

17 

White  Oak  Lake,  I^t  3: 
Sectionl 

632 
632 
682 
632 
6S2 
632 

638 
633 
633 
633 
683 
633 
686 

730 
730 

734 
730 
730 
730 

736 

R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 

R 
R 

R 
R 
R 
R 

R 

Bobbltt&Llnnan.... 
do 

Feet. 
800 
800 
900 
1,000 
1,000 
900 

900 
900 
900 
1,000 
1,000 
500 
500 

1,800 
1,400 

1,860 
1,100 
1,400 
1,300 

900 

FeeL 
700 
675 
725 
740 
700 
600 

550 
500 
400 
400 
400 
500 
500 

1,740 
1,850 

1,360 
1,360 
1,750 
1,536 

1,000 

Feet. 
2.8 

18 

Section  2 

2.8 

19 

Section  8 

do 

2.6 

20 

Section  4         

...  .do  

2.7 

21 

Section  6 

do 

2.6 

22 

Section  6 

do 

2.4 

23 

South  wood: 

Section  1 

do 

2.8 

74 

Sectlon2 

do 

2.9 

25 

Section  3 

do 

8.1 

W 

Section  4 

do 

8.0 

27 

Section  6 

do 

2.9 

?8 

Section  6 

do - 

8.1 

29 
80 

Vaucluse , 

Roeeland: 

Sections 

James  R.  2 

R.T.Clark 
do.... 

farlow 

2.5 
5.1 

81 

Section  6 

5.4 

«? 

Wlldwood: 

Section  1 

C.H.Whipple 

do 

6.2 

83 

Section  2 

6.3 

84 

Section  3 

do 

6.8 

85 

Section  6 

do 

6  7 

86 

Home  Place: 

Section  6          ... 

R.  T.Clark 

7.2 

No. 

Name  of  levee. 

Date  of  c 
tract. 

on- 

Work  com- 
pleted. 

Total  yard- 
age paid 
for. 

Price  per 
cubic 
yard. 

Total 
coat. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Elk  Rldse: 

Sectionl 

July    1, 

do.. 

do.. 

1903 

Fell     R.ittu 

12,881.48 
12,527.32 
12,100.00 
18,347.90 
18,371.58 
12,607.38 

12,348.89 
13,463.18 
18,2S1.46 
12,086.53 
11,786.85 
12,  SOL  66 

12,688.82 
13,256.00 
13,583.62 
11,566.84 

11.864.02 
11,961.90 
12,887.80 
18,069.19 
13,600.43 
12,500.99 

12,370.78 
12,715.88 
12,872.47 
12,348.90 
12,696.34 
10,976.57 
7,459.13 

11,993.39 
12,665.94 

14,941.02 
11,503.97 
12,743.58 
17,579.58 

18,354.62 

OmU. 
24.74 
24.74 
24.74 
24.74 
24.74 
24.74 

24.74 
24.74 
24.74 
24.74 
24.74 
24.74 

24.74 
24.74 
24.74 
24.74 

24.74 
24.74 
24.74 
24.74 
24.74 
24.74 

24.74 
24.74 
24.74 
24.74 
24.74 
24.74 
15.48 

1L60 
11.50 

12.70 
12.70 
12.70 
12.70 

U.50 

93,186.88 
3,099.26 
2,993.54 
3,802.27 
3,308.13 
3,094.83 

8.058.88 
3,330.79 
3,278.41 
2,977.88 
2,916.07 
8,167.11 

3,139.21 
8,279.58 
3,860.59 
2,861.64 

2,935.16 
2,959.87 
3,175.95 
8,233.82 
3,864.75 
3,092.74 

3,060.53 
3,145.91 
8,184.65 
3,055.12 
3,141.07 
2,716.60 
1,154.67 

1,879.24 
1,456.58 

1,897.51 
1,461.00 
1,618.43 
2,232.60 

1,585.78 

FeeL 

6 

2 
B 

8ectlon2 

Sections 

Pc 

ib.  25,1904 

..do 

..do 

..do 

>b.     8. 1904 

5 
6 

4 

S€Ctlon4 

do 

5 

5 

Sections 

....do 

5 

6 

SectlonB 

do 

Ft 

5 

7 

8 

White  Oak  Lake,  Lot  1: 

Sectionl 

Section  2 

do.. 

do.. 

Jan.  22,1904 
Jan.  29,1904 
Feb.    3,1904 
Dec.   80.1903 

5 
5 

9 

Sections 

do 

5 

10 

Section4 

do -- 

6 

11 
12 

SecUon5 

Section  6 

do.. 

do.. 

D< 

>c.  23,1903 
..do: 

JC.  16,1908 
..do 

»p.      2. 190S 

5 
6 

13 
14 

White  Oak  Lake,  Lot  2: 

Sectionl 

Sectlon2 

do.. 

do.. 



Ih 

5 
5 

15 

Section  S 

do 

Dt 

6 

16 

SectlonB 

do 

Apr.    6,1904 

Mar.  31,1904 
Apr.    8,1904 
Feb.     5,1904 
Jan.  22,1904 
Dec.  20,1903 
Dec.     2,1903 

Oct.    17.1903 

5 

17 
18 

White  Oak  Lake,  Lot  3: 

Sectionl 

Section  2 

do 

do 

5 
5 

19 
20 
21 

Sections 

Section  4'. 

Sections 

do.. 

do.. 

do.. 

5 
S 
6 

M! 

Section  6 

do 

6 

?» 

Southwood: 

Sectionl 

do 

5 

74 

Section  2 

do 

..do 

pt.  24, 1903 
>r»     liana 

6 

25 
26 

Sections 

Sectlon4 

do.. 

do.. 

Se 
Dc 

5 
6 

27 

Sections 

do 

Sent.  24. 1903 

5 

28 

Sectione 

do 

.^do.'. 

ne  30.1903 

5 

29 

Vauclu.se 

June    9, 

July  28, 
do .. 

1903 
1902 

Ju 

5 

an 

Roseland: 

Sections 

June    6,1903 
June  30, 1903 

Nov.  28,1903 
Jan.     4, 1904 
Dec.  29,1903 
Mar.    3,1904 

June  30,1908 

5 

31 

Section  6 

5 

a? 

Wildwood: 

Sectionl 

Nov.  10, 

do.. 

do,. 

do.. 

do.. 

1902 

5 

88 
84 
85 

1   86 

Section2 

;         SfotionS 

Sectione 

Home  Place: 

Section  6 

5 
5 
5 

6 
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Fourth  digirict  levees,  1903-4 — Continued. 
LOWER  TENSAS  LEVEE  DISTRICT— Continued. 


No. 


Name  of  levee. 


7 
8 
9 

11  I 
12 


13 
14 
15 
16 


36 


Elk  Ridffe: 

Section  1 

Section  2 

Sections 

Section  4 

Sections 

Section  6 

White  Oak  Lake, 
Lotl: 

Section  1 

Section  2 

Sections 

Section  4 

Section  6 

Section  6 

White  Oak  Lake, 
Ijot  2: 

Section  1 

Section  2 

Section  3 

Section  6 

White  Oak  Lake, 
Lot  3: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Section  6 

South  wood: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Section  6 

VauclUHe 

Roseland: 

Section  5 

Section  6 

Wild  wood: 

Section  1 

Section  2 

Sections 

Section  6 

Home  Place: 

Section  5 


Section. 


Land 
slope. 


8tol 

Stol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
3tol 


Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
3tol 
Stol 

Stol 

Stol 

Stol 
3tol 
Stol 
Stol 


8      Stol 


River 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
3lol 
Stol 
Stol 
3tol 
Stol 
Stol 

Stol 

3tol 

Stol 
Stol 
Stol 
3tol 

Stol 


New  or 

enlaq^e- 

ment. 


Enlarge- 
ment. 
...do..., 
...do... 
...do..., 
...do..., 
...do.... 


...do..., 
...do..., 
...do... 
...do... 
...do... 
...do... 


...do..., 
...do..., 
...do... 
...do.... 


...do.... 
...do..., 
...do..., 
...do.... 
...do..., 
...do.... 

...do... 
...do.-., 
...do..., 
...do..., 
...do..., 
...do.... 
New 


Enlarge- 
ment. 
...do.... 

...do..., 
...do.... 
...do..., 
...do.... 

...do.... 


Distance  from  center  of ' 
levee  to  river  bank. 


Least. 


Feet.i 
22.0 

22.5 
23.5 
23.5 
23.0 
22.0 


20.0 
20.5 
23.0 
21.5 
20.0 
20. 0 


20.0 
20.0 
21.0 
20.5 


20.5 
20.5 
20.0 
20.0 
19.5 
19.0 

20.0 
20.0 
20.0 
19.5 
19.5 
20.5 
12.9 

10.0 

10.3 

10.2 
9.8 
9.4 

8.4 

12.0 


Feel. 
10,000 

9.860 
9.800 
9,760 
9,690 
9,600 


9,680 
9,370 
9.060 
8,760 
8,620 
8,410 


8,200 
7,950 
7,600 
6,350 


6.100 
5,850 
5,700 
5,300 
4,900 
4,510 


Great- 
est. 


FeeL 
10,100 

10,000 
9.850 
9,800 
9,710 


9,600 
9,680 
9,370 
9,050 
8,760 
8,620 


8,410 
8,200 
7.700 
6,700 


6,350 
6,100 
5,850 
5,700 
5,800 
4,900 

4,510 
4,000 
3,400 
2,800 
2,200 
1,600 
6,200 

552 

550 

3,800 
3,500 
3,350 
3.250 


Aver- 
age. 


Natuivci 
bank. 


4,000 
3,400  ' 
2,800  I 
2,200 
1,600 
1,200 
6,000  ! 

450  ' 

470 

8,710  ' 
3,390 
3,800 
3,180 


3,350  I    3,480       3,240 


Feet. 
10.U60 

9,960  I 
9,820  , 
9,780 
9,695  I 
9,650 


9.590 
9,480 
9,190 
8,870 
8.720 
8,630 


Caving. 

Do. 
Do. 
Dol 
DOL 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Du. 


I 


8,300  I 
8,060 
7,670  ' 
6,500 


6,225 
6,000 
5,775 
5,490 
5,150 
4,700 

4,260 
3,710 
3,130 
2,490 
1,940 
1,375 
6,090 

490 

515 

8,760 
3,460 
3,320 

s.aoo 


Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do- 

Dot 
Dc*. 
Do, 
IX>, 
Do. 
Do. 
Do. 

Statio«ai5 

Do, 

Do. 
Do. 
Do. 
Di^. 

Do. 


LOWER  TENSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No.            Name  of  levee. 

Mile 
below 
Cairo. 

Bank. 

Contractor. 

• 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Graded 
leree 
above 
highe< 
knovB 
water. 

White  Oak  I>ake,  Lot  2: 
1           Section  4 

631 
631 

R. 
R. 

Bobbitt&Linnan.... 
do 

Feet. 
800 
800 

715 
700 

5 

2           Section  5 

3 
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Frmrth  district  leveeSf  190S-4 — Continued. 
LOWER  TENSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)-<}ontinued. 


No. 

Section. 

New  or 
enlarge- 
ment. 

Average  height.' 

Name  of  levee. 

r.«*.„«    '  Land     River 
crown,     gj^pg     gjQp^ 

Above;  Above   ^*\^^i/^°"- 

old      ground         ^'*^^- 
levee,    surface. 

1 

White  Oak  Lake,  Lot  2: 
Section4 

8 

8 

Stol 
Stol 

Stol 
3tol 

Enlarge- 
ment. 
....do.... 

2.6 
2.4 

19.6     July    1,1903 
19. 9            Do. 

2 

Sections 

1 

No. 


Name  of  levee. 


Total  yam-    P'^S'b^' 
yard. 


age. 


White  Oak  Lake, 
Lot  2; 

Section  4 

Section  5 


12,617.80 
12,973.96 


Cents. 
24.74 
24.74 


Distance  from  center 
of  levee  to  river  bank. 


i^..|«^'- 


Feet. 
7,100 
6,700 


Feet. 
7,420 
7,100 


Aver- 
age. 


Nature  of 
bank. 


Feet. 
7,280 
6,890 


Caving  . 
do... 


Condition  of 
contract. 


No  work  done. 
48  per  cent  com- 
pleted. 


ATCHAFALAYA  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Red  River  Landing; 

Section  1 

Section  2 

Smithland: 

Section  1 

Tor  wood: 

Section  I 

Section  2 

Lakeside: 

Section  1 

Section'2 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


I  T^nffth  I  Average 
Length  oft;C  ^^^l 
of  line,    river  cov-|/^;e^ 

,    ^^^'       surface. 


766 
766 


767 


875 
875 


877 
877 


R. 
R. 


R.        Batt  O'Brien. 


James  R.  Marlow. 
do 


R. 
R. 


R. 
R. 


C.  H.  Whipple. 
do 


-do. 
.do. 


Feet. 
1,105 
1,000 

1,183 

600  , 
700 

673 ; 

584 


Feet. 
l.lOu 
1,000 

1,500 

1,100  ' 
1.200  I 

1,000  ' 
900  I 


Feet. 
17.0 
16.8 

15.0 

13.1 

n.5 

12.1 
12.9 


No. 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total  yard-  Price  per 
age  paid       cubic 
for.  yard. 

i 


Total  cost. 


Grade  of 
levee 
above 
highest 
known 
water. 


Red  River  Landing: 

Section  1 Dec.  11,1902 

Section  2 do 

Smithland: 

Section  1 Sept.  12,1902 

Torwood: 

Sectionl Oct.   30,1903 

Section  2 do 

Lakeside:  i 

Sectionl do 

8ection2 do 


Apr.   12,1904 
Apr.     5, 1904 

Sept.  15, 1908 

Jan.   23,1904 
do 


Dec. 
Dec. 


29,1903 
18,1903 


13,151.02 
12,682.85 

13,847.61 

14,020.42 
12,874.66  I 

18,496.81  I 
12,802.19  . 


Cents. 
19.25 
19.25 

14.73 

14.97 
14.97 

14.97 
14.97 


S2,531.57 
2,441.45 

2,089.75 

2,098.85 
1,927.83 

2,020.47 
1,916.49 


Feet. 


4.4 
4.4 


4.2 


4.2 
4.2 


4.2 
4.2 
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Bmrlh  diHrid  Uvees,  750^-^— Continued. 
ATCHAFALAYA  LEVEE  DISTRICT-Continued, 

ARMT. 

Ka&ae  oi  1«vb«. 

Section. 

New  or 
enlarge- 
ment. 

Aver- 

bSglit 
above 

old 
levee. 

Distance  from  center 
of  levee  to  river  bank. 

Nature  of 
bant 

No. 

c 
^ 

2 
^ 

Land 
slope. 

River 
slope. 

Least. 

Great- 
est. 

Aver- 
age. 

1 
2 
3 
4 

Red  River  Land- 
Section  1.... 

Section  2..".. 
Smitbland: 

Sectlonl.... 
Torwood: 

Section  1.... 

Section  2.... 
Lakeside: 

Section  1.... 

Section  2.... 

8 

8 

8 

8 
8 

8 
8 

Stol 

8tol 

Stol 

Stol 
Stol 

Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 

Stol 
Stol 

Enlarge- 
ment. 
do.... 

do.... 

New 

Feet. 
1.7 

1.7 

L8 

Feet, 
660 

1,120 

560 

45. 110 
45,215 

45.200 
45.350 

Feet. 
1,070 

1,150 

1,300 

46,220 
46,220 

46,S50 
46.500 

FuL 

860 

1,130 

1,060 

45,690 
45,760 

45,775 
45,900 

Caving. 
Do. 
Da 

^latiauEF 

Do. 

5 

do.... 

6 

do.... 

7 

do.... 

D^ 

ATCHAFALAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 

1 

No. 

Nam^e  of  levee. 

Hliea 

betow 
Cairo. 

Rank. 

Contraetor. 

Length 

of  hnti. 

Length  of 

axis  of 

river 

covered. 

1 

Red  River  landing: 
Section  2 

766 
766 
766 
766 

768 

768 
768 
768 
768 
768 

770 
770 
770 

786 
786 
786 
786 
786 
786 
786 
786 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

James  R.  Marlow 

1,000 

1,000 

1,100 

700 

1,800 
1.600 
1,400 
1,500 
1,300 
1,700 

2,000 
2,200 
2,200 

1,375 
1,400 
900 
900 
1,200 
1,600 
1,300 
1.49S 

FM. 

i,ooa 

IpOUO 

MOO 

TOO 

1,600 
2,000 

r!?oo 

l»90i) 
1,700 

2jm 

2  too 

ftit 

W 

? 

Sections 

do 

11 

8 

Section  5 

do 

i 

4 

Section  6 

do 

f 

5 

Henriette: 

Section  1 

C.  H.  Whipple 

a 

6 

Section  2 

do 

1 

7 

Section  3 

do     

1 

8 

Section  4 

do 

3 

9 

Section  5 

do  

It 

10 

Section  6 

do 

a 

11 

Latenache: 

Section  1 

do 

1 

12 

Section  2 

do 

V  600             ] 

18 

Section  8 

.do. 

2  WQ             1 

14 

New  Texas: 

Section  1 

M.  L.  Linnan 

1.900             1 
l^S^O             1 

15 

Section  2 

do 

16 

Sections 

do  

H90              1 

17 

Section  4 

do 

900            1 

18 

Section  6 

do   

1 200          i 

19 

Section  6 

do 

IpfiOO            1 
1  300             1 

•20 

Section  7 

do 

21 

Sections 

do 

]  500             1 

No. 


Name  of  levee. 


Red  River  Landing: 
Section  2 

Dec.  11, 1902.. 
do 

Sections 

Section  5 

do 

Section  6 

do 

Henrietta: 

Sectlonl 

Aug.  28,1903 

Section  2 

do 

Sections 

do 

Section  4 

do 

Sections 

do 

Section  6 

...:.do 

Latenache: 
Sectlonl... 

...  do. 

Section  2 

Sections 

do 

do 

Date  of  con- 
tract. 


Total  yard- 
age. 


18,258.77 
18,029.75 
12,766.10 
11,840.88 

12.298.87 
12,451.50 
12,574.21 
12,967.28 
12,466.89 
12,421.97 

18,086.78 
13,382.97 
13,695.24 


Price 

per  cubic 

yard. 

Distance  from  center 
of  levee  to  river  bant. 

Least. 

Great- 
est. 

Aver- 
age, 

C€7U8. 

19.25 
19.25 
19.25 
19.25 

FeeL 
1,080 
1,060 
1,100 
1,810 

FseL 
1,100 
1,120 
1,320 
1,870 

1.070 
1.090 

i,taoo 

19.50 
19.50 
19.50 
19.60 
19.50 
19.60 

48,000 
4S,000 
48,000 
45,000 
45,000 
45,000 

43,600 
43.500 
43.600 
46,000 
46,000 
46,000 

43.250 
43,250 
4S.250 
45,500 

IS  500 

15.50 
15.50 
15.50 

45,000 
45,000 
45.000 

46,000 
46,000 
46,000 

45,500 
45,fiO0 
45,500 

t^ 
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Fourth  district  levees,  ISOS-i — Continued. 
ATCHAFJtLAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— Continued. 


Name  of  levee. 

Date  of  con- 
tract. 

Total  yard- 
age. 

Price 

per  cubic 

yard. 

Distfince  from  center 
of  levee  to  river  bank. 

Grade  of 
levee 
above 
highest 
known 
water. 

N(x 

Least. 

Great- 
est. 

Aver- 
age. 

14 

New  Texas: 

Section  1 

Dec.  21.1903 
do 

12,032.42 
12,220.89 
12.186.24 
12.803.24 
12.047.89 
11,602.20 
11.212.0Fi 
12,253.77 

Cents. 
21.74 
21.74 
21.74 
21.74 
21.74 
21.74 
2L74 
21.74 

Feet. 

570 

570 

860 

860 

850 

1.420 

i;420 

1,570 

Feci. 

615 

640 

440 

440 

1,400 

1.650 

1,660 

1,800 

Feet 

600 

020 

370 

400 

1.000 

1,450 

1,440 

1,700 

l^ct. 
4.3 

1,1 

Section  2 

4.2 

Ifi 

Section  8 

do 

4.2 

17 

Section  4 

do 

4.2 

18 

Section  5 

do 

4.2 

19 

Section  6 

do 

4.1 

90 

Section  7 

do 

4.1 

'/T 

Section  8 

do 

4.0 

( 

0.       Name  of  levee. 

Section. 

New  or 
enlarge- 
ment. 

Average 
height 

above  old 
levee. 

Nature  of 
bank. 

1 

Land      River 
slope,     slope. 

Condition  of 
contract. 

Red  River  Landing: 
1         Section  2 

8 

8 
8 
8 

8 
8 
8 
8 
8 
8 

8 

8 

8 

8 
8 
8 
8 
8 
8 
8 
8 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Enlarge- 
ment. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

1.6 

1.7 
1.8 
2.0 

LS 
1.2 
LO 
L2 
1.0 
1.0 

1,0 

1.2 

1.0 

l.S 
1.5 
1.7 
2.0 
1.6 
0.8 
1.0 
L8 

Caving 

do 

do 

Stationary.... 

do 

do 

do 

do 

do........ 

do 

do 

do 

do 

Caving 

do 

do 

do 

do 

do 

do 

do 

No  work  done. 

I         Sections 

Do. 

J         Section  5 

Do. 

1         Section  6 

Do. 

Henrietta: 
>         Section  1 

Do. 

J         Section  2 

Do. 

f         Sections 

Do. 

Section  4 

Do. 

Section  6 

Do. 

Section  6 

Do. 

Latenache: 

Section  1 

53  per  cent  in 

place. 
82  per  cent  in 

place. 
20  per  cent  in 

place. 
No  work  done 

Section  2 

Sections 

New  Texas: 

Section  1 

Section  2 

Do. 

Section  8 

Do. 

Section  4 

Do. 

Section  5 

Do. 

SectionC 

Do. 

Section? 

Do. 

Sections 

Do. 

LAFOURCHE  LEVEE  DISTRICT. 


Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 
of  axis 
of  river 
covered. 

Average 
height 
above 
ground 
surface. 

St.  Clair: 

Section  1 

899 
899 
899 
899 

900 
900 
900 
900.5 

904 
904 
904 
904 
904 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R 
R. 

PatDeely 

Feet. 
1,209 
1.300 
1,700 
1,800 

1,100 
1,500 
1,600 
1,415 

1,812 
1,300 
1,300 
1.100 
1,200 

Feet. 
1,260 
1.290 
1,755 
1,470 

900 
1,600 
1,870 
1,410 

1,180 
1,170 
1,160 
990 
1,060 

F^et. 
13.1 

Section  2 

do 

12.8 

Sections 

do 

13,2 

Section  4 

do 

13.3 

St.  Cecile: 

Section  1 

do 

13.2 

Section  2 

do 

13.6 

Sections 

do 

12  5 

Section  i 

do 

13.0 

H.  James: 

Section  1 ^... 

Menzies&Co 

18.8 

Section  2 

do 

14.3 

Section  8 

do 

15.1 

Section  4 

do 

16.1 

Section  6 

do 

IS.  6 
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Fourth  district  levees,  1903-4 — Continued. 
LAFOURCHE  LEV£E  DISTRICT-Gontinaed.        • 


No. 


Name  of  levee. 


No. 


i 


Date  of  eon- 
tract. 


I 


Price 

Work  com-      Total  yard-       per 
pleted.       I  age  paid  for.    cubic 
I  '  yard. 


Aug.  27,1903 
do 

do 


St.  Clair: 

Section  1 

Section2 

Sections 

Section  4 , do 

St.  Cecile: 

Section  1 ] do 

Section  2 ■ do 

Sections do 

Section  4 ' do 

St.  James:  | 

Section  1 i  Dec.     3,1902 

Section2 1 do 

Sections ' do 

Section  4  . . 

Section  5 . . 


•}:::: 


do. 


Name  of  levee. 


St.  Clair: 

Section  1 . 

Section  2 . 

Section  3. 

Section  4. 
St.  Cecile: 

Section  1 . 

Section  2. 

Sections. 

Section  4. 
St,  James: 

Section  1 . 

Section  2. 

Section  S. 

Section  4. 

Section  5. 


Section. 


Oct.  31,1908 
Nov.  12,1908 
Nov.  19,1908 
Nov.  27,1908 

Dec.  2,1903 

Dec.  11.1903 

Jan.  4. 1904 

Dec.  28,1908 

Feb.  29,1904 
Mar.  4,1904 
Mar.  80,1904 

/Partly  com- 

t    pleted. 


New  or  en- 
largement. 


Total  cost. 


Grade  cf 
levee 
abrfT€ 
hi^bePt 
knovx 
water 


River 
slope. 


Stol     Enlarge 
I      ment. 


3tol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

oo. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

Stol 

do. 

LAFOCRCHE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


St.  James: 

Section  4 904.5 

Sections 904.6 

Section  6 904.5 

Chopin: 

Section  1 906 

Section  2 i  906 


R. 
R. 
R. 

R. 
R. 


Contractor. 


Menzies  &  Co. 

....do , 

....do 


.do. 
.do. 


Length 
of  line. 


Length 
of  axis 
of  river 
covered. 


Feet. 
1,100 
1,200 
1,450 

1,564 
1,644 


990 
1,080  I 
1,800  I 

1.500 
1,690 


Aven^ 

hdgbt 

above 

ground 

surface. 


Fert. 

16.1 
1S.S 

11.: 

141 


Digitized  by  VjOOQ IC 


MISSISSIPPI   BIVEB   COMMISSION. 


266 


Fourth  district  levees,  190S-4 — Continued. 
LAFOURCHE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— ConUnued. 


No.. 


No. 


Name  of  levee. 


St.  James: 

Section  4 . 

Section  5 . 

Section  6 . 
Chopin: 

Section  1 . 


Date  of  con- 
tract. 


Total  yard- 
age. 


Dec.    3, 1902 

....do 

....do 


.do. 


Section2 do. 


15,311.62 
13,485.11 
13,554.65 

5,116.87 


Price    I 

per  cubic, 

yard.    I 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great- 
est. 


Aver- 
age. 


Grade  of 
levee 
above 
highest 
known 
water. 


Cents. 
14.50 
14.50 
14.50 

14.50 
14.50 


Feet. 

Feet. 

Feet. 

270 

3»0 

330 

290 

365 

825 

166 

390 

260 

600 

780 

660 

570 

765 

595 

Feet. 


Name  of  levee. 


Section. 


I 


Land  '  River 
slope,     slope. 


•  St.  James: 

1  I        Section  4 

2  I         Section  5 
I 

3  Section  G 

•  Chopin: 

4  Section  1 

5  Section  2 
I 


Stol 

8tol 

Stol 

3tol 
Stol 


Stol 


New  or 

enlaige- 

ment. 


Average 
height 
above 

old 
levee. 


Enlarge-  ; 
I      ment. 
Stol  ' do-... 


.do.... 


Stol 


Stol 
Stol 


Feet. 
2.4 


2.2 
2.1 


.do.... 
.do..... 


2.0 
1.8 


3.9 
3.^ 

3.9 
3.9 


Nature  of 
bank. 


Condition  of 
contract. 


Washing '  92  per  cent  in 

place. 

do 85  per  cent  in 

I      place. 
do '  No  work  done. 

do Do. 

do I         Do. 


BARATARIA  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

1 

Concession: 

Section  2 

987 

2 

Section  3 

987 

8 

Smith 

1,087 

No.i 


Name  of  levee. 


Bank. 

R. 
R. 
R. 

Contractor. 

Length 
of  line. 

Length 
of  axis 
of  river 
covered. 

Feet. 
2,890 
2,030 
2,500 

Average 
height 
above 
ground 
surface. 

Geo.  H.  Conrad 

Feet. 
2,600 
2,140 
2,548 

8.7 

do 

10.0 

Michael  Cullen 

6.0 

Concession: 
Section  2  . 
Section  3  . 

Smith 


Date  of  con- 
tract. 


Work  com- 
pleted. 


July  26,1902 

do 

Sept.   2,1908 


Sept.  10,1908 

do 

Jan.  27,1904 


Total  yard- 
age paid 
for. 


Price 

per 

cubic 

yard. 


Cents. 
13,115.68  14.75 
12,521.18  i  14.76 
17,119.99  1    16.60 


Grade  of 

levee 

Total  cost. 

above 
highest 

known 

water. 

Feet. 

91,984.56 

2.4 

1,846.87 

2.8 

2,824.79 

2.0 

Section. 

Average 

Distance  from  center  of  < 
levee  to  river  bank.    1 ' 

Land     River 
slope,     slope. 

New  or 
enlarge- 
ment. 

height 
above 

old 
levee. 

'■».•_* * 

No. 

Name  of  levee. 

o 

heast. 

Great- 
est. 

Aver-.    '»'"'• 
age.    1 

1 

1 

2 
3 

Concession: 

Section  2 

Sections 

Smith 

8      Stol 

8  1    8tol 
8      8tn1 

Stol 

Stol 
Stol 

Enlarge- 
ment. 

....do 

New 

L5 

L7 



Feet. 
W 

190 
115 

288 

208 
275 

Feet.   1 
195  I  Caving. 

190  .       Do. 
175  1        Do. 
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Fourth  district  levees,  190S-4 — Continued. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Average 

height 

abo\*e 

ground 

surface. 

1 

Dlchany: 

Section  1 

882 
882 

882 
882 
882 

883 

883 

901 
901 
901 
901 
901 

902 
902 

903 
903 
908 
908 
903 

903.5 
903.5 

904 
904 
904 

908 

909 

911 
911 
911 
911 

912 
912 
912 
912 
912 

915 
915 
915 

927 
927 
927 
927 
927 

L. 
L. 
L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 
L, 
L. 

L. 
L. 

L. 
L. 
L. 

L. 

L. 

L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

C.  D.  Leeper 

do 

do 

do 

do 

Fea. 
1.115 
1,000 
1,200 
1.100 
1,000 

1,100 
1,800 

1,225 
1,200 
1,278 
1,100 
1,300 

678 
612 

1,300 
1,200 
1,200 
1,200 
1,253 

542 
516 

1,200 
1,400 
1,200 

1,100 

1,400 

1,298 
1,300 
1,300 
1,466 

1,584 

1,100 

700 

600 

1,180 

800 
800 
819 

1,800 
1,800 
2,000 
2,100 
2,190 

Feet 
1,100 
1,100 
1,200 
1,100 
1,100 

1,100 
1,820 

1,220 
1,195 
1,278 
1,062 
1,295 

600 
600 

1,802 
1,210 
1,200 
1,200 
1,274 

510 
510 

1,800 
1,900 
8,000 

1,000 

1,336 

1,264 
1,298 
1,300 
1,466 

1,580 

1.060 

660 

600 

1,200 

760 
750 
780 

1.700 
1,700 
1,890 
2,000 
2,000 

16  i 

? 

gectlon2 

17  S 

8 

Section  8 

lSc7 

4 

Section  4 

16.$ 

5 

Section  5 

Kl 

6 

7 

Eighty-one  Mile  Point: 
Section  1 

do 

14 J 

Section  2 

do 

12.7 

8 

Uncle  Sam: 

Section  1 

R.  T.  Clark 

13.1 

9 

Section  2 

do 

U.9 

10 

Section  8 

do 

12.4 

11 

Section  4 

do 

12.1 

^9 

Section  5 

do 

12.8 

18 

Ck>mo: 

Section  1 

do 

12.6 

14 

Section  2 

do 

13.1 

15 

Convent: 

Section  1 

do 

HI 

16 

Section  2 

do 

13.0 

17 

Section  3 

do 

12.5 

18 

Section  4 

do 

18.  S 

19 

Sections 

do 

13.f 

Thibodeaux 

do 

?0 

Section  1 

11  fi 

71 

Section  2 

do 

18.1 

?? 

College  Point: 

Section  1 

do 

12.1 

?« 

Section  2 

do 

11.  s 

?4 

Sections 

do 

1S.1 

75 

Belmont: 

Section  4 

do 

1&.4 

W 

Hester: 

Sections 

do 

116 

77 

Poche: 

Section  1 

do 

12.9 

78 

Section  2 

do 

12.7 

99 

Section  8 

do 

12.1 

*S0 

Section  4 

do 

lis 

81 

St.  Joseph  Church: 
Section  1 

do 

12.2 

SO 

Section  2 

...do 

12.6 

88 

Section  3 

do 

11.7 

S4 

Section  4 

do 

12.0 

85 

Section  5 

do 

11.4 

86 

Monnt  Alrey: 

Section  o 

Menzies  &Co 

15.1 

87 

Section  4 

do 

15.1 

88 

Section  5 

do 

18.5 

89 

Laplace: 

Section  1 

R.T.Clark 

13.5 

40 

Section  2 

do 

11.8 

41 

Section  3 

do 

11.0 

4? 

Section  4 

do 

1L7 

4S 

Section  5 

do 

12.6 
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Iburtk  district  levees^  190S''4 — Continued. 
PONTCHAKTRAIN  LEVEE  DISTRICT— Continued. 


No. 

Name  of  levee. 

Date  of  con- 
tract. 

Work 
completed. 

Total  vard- 
age  paid  for. 

Price 

per 

cubic 

yard. 

Total  cost. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Dicharry: 

Section  1 

July  22,1903 
do 

Jan.     7,1904 
do 

18,462.55 
11,815.44 
11,966.01 
12,206.25 
11,487.48 

11,874.17 
7,673.18 

12,34L28 
12,218.16 
12,646.68 
10,578.33 
12.778.47 

13,430.91 
12,326.03 

12,734.10 
11,57L07 
12.238.59 
12,231.24 
11,768.97 

13,532.01 
12,127.53 

11.078.29 
12,977.73 
11,057.77 

18,470.89 

11,135.51 

10.127.68 
10.496.44 
10.428.51 
9.878.64 

11,857.18 
11,838.31 
12,528.69 
11,366.49 
11,374.11 

8,333.90 
3,523.09 
3,794.78 

13,174.87 
11,738.02 
12,820.62 
13,051.82 
11,199.63 

Cents. 
13.49 
13.49 
13.49 
13.49 
13.49 

18.49 
13.49 

12.72 
12.72 
12.72 
12.72 
12.72 

13.00 
18.00 

13.96 
13.95 
13.95 
18.95 
13.95 

13.95 
13.95 

18.95 
13,95 
18.95 

18.45 

18.45 

12.72 
12.72 
12.72 
12.72 

12,72 
12.72 
12. 72 
12.72 
12.72 

13.25 
13.25 
18.25 

12.72 
12.72 
12.72 
12.72 
12,72 

$1,816.10 
1.526.45 
1,614.21 
1.646.62 
1,548.66 

1,801.18 
1,035.11 

1,569.81 
1,554.15 
1,608.66 
1,344.93 

1,624.78 

1,746.02 
1,602.44 

1,776.41 
1,604.16 
1,706.58 
1,706.26 
1,641.77 

1,887.71 
1,691.75 

1,545.42 
1.810.89 
1.542.66 

2,485.29 

2,054.60 

1,288.28 
1,335.15 
1.326.51 
1.255.93 

1.508.28 
1,505.19 
1,593.63 
1,445.81 
1,446.79 

44L74 
466.81 
442.81 

1,675.84 
1.493.08 
1,680.78 
1,660.19 
1,424.59 

Feet. 
4.2 

2 

Section  2 

4.1 

8 
4 

Sections 

Section  4 

do 

do 

Dec.  21,1908 
Oct.   31,1908 
Dec.  27,1908 

Jan.  16,1904 
do 

8.9 
8.8 

5 

6 
7 

Sections 

Eighty-oneMUePoint: 

Section  1 

Section  2 

do 

do 

do 

4.0 

4.2 
4.0 

8 
9 

Uncle  Sam: 

Section  1  .w 

Section  2 

Feb.  24,1908 
do 

Sept.  26,1903 
Oct.   27,1903 
do 

4.0 
4.0 

10 

Section  3 

do 

4.0 

11 
12 

Section  4 

Section  5 

do 

do 

Sept.  16,1903 
Nov.  27,1903 

Aug.  31,1908 
do 

4.0 
4.0 

13 

Como: 

Section  1 

July    6,1903 
do 

4.0 

14 

Section  2 

4.0 

15 

Convent: 

Section  1 

Feb.  24,1903 
do 

Oct.    28,1906 
Jan.  10,1904 
Dec.  24,1903 
Sept.  26,1908 
Nov.    4,1903 

Sept.    2,1903 
do 

4.0 

16 

Section  2 

4.1 

17 
18 

Section  3 

Section4 

do.:::::: 

do 

4.1 
4.0 

19 

Section  5 

do 

8.8 

20 

Thibodeaux: 

Section  1 

July    6,1903 
do 

4.0 

21 

Section  2 

4.0 

22 

College  Point: 

Section  1 

Feb.  24,1903 
do 

Oct.     8,1908 
Dec.  14,1903 
Jan.  14,1904 

Apr.     5,1904 

Apr.     6,1904 

Aug.    4,1903 
Sept.    7,1903 
Sept.  28,1903 
Aug.    7,1908 

Nov.    8,1908 
Dec.     8,1903 
Jan.  18,1904 
Feb.  17,1904 
Feb.  26,1904 

June   S»1908 
do 

8.9 

23 

Section  2 

8.8 

24 

Sections 

do 

3.8 

25 

Belmont: 

Section  4 

do 

3.9 

26 

Hester: 

Section  8 

do 

8.7 

27 
28 
29 
80 

Poche: 

Section  1 

Section  2 

Section  8 

Section  4 

do 

do 

do 

do 

8.8 
8.8 
8.8 
8.7 

81 

St.  Joseph  Church: 
Section  1 

do 

3.7 

32 

Section  2 

do 

3.7 

88 

Section  3 

do: 

3.7 

84 
85 

Section  4 

Sections 

do 

do 

8.9 
8.8 

86 

Mount  Airey: 

Section  8 

July  22,1902 
do 

4.1 

87 

Section  4 

4.1 

88 

Section  5 

do 

do 

4.1 

39 

Laplace: 

Section  1 

Feb.  24,1906 

do 

do 

do 

Dec.  16,1903 
Oct.   81,1903 
Feb.    8,1904 
Mar.  15,1904 
Sept.  19,1908 

8.5 

40 
41 
42 
43 

Section  2 

Sections 

Section  4 

8.5 
8.4 
8.4 

Sections 

do 

8.4 
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Fourth  dtririct  levees  ISOS-i — Continaed. 
PONTCHARTRAIN  LEVEE  DISTRICT-Gontintied. 


CmvHn** 

Distance  from  center 

"• 

of  levee  to  river  bank. 

Name  of  levee. 

c 

Land 
slope. 

New  or 
enlarge- 
ment. 

Average 
height 

above  old 
levee. 

No. 

River 
slope. 

Least. 

Great- 
est. 

Aver- 
age. 

Nature  of 
bank. 

Dicharry: 

Secflonl.... 

FeeL 

FM. 

FeeL 

Pset. 

1 

8 

Stol 

Stol 

Enlarge- 

8.5 

494 

650 

570 

Caving. 

ment. 

2 

Section  2.... 

8 

Stol 

Stol 

do.... 

8.4 

560 

650 

600 

Do. 

^ 

Sections.... 

8 

Stol 

3tol 

do.... 

2.8 

540 

600 

670 

Do. 

4 

Section  4.... 

8 

3tol 

Stol 

do.... 

2.6 

285 

695 

420 

Do. 

5 

Section  6 — 
Eighty-one  Mile 

8 

Stol 

Stol 

do.... 

8.8 

380 

520 

425 

Do. 

6 

Sectlonl.... 

8 

Stol 

Stol 

do.... 

8.6 

416 

1.155 

780 

Stationary. 

7 

Section  2.... 
Uncle  Sam: 

8 

Stol 

Stol 

do.... 

2.8 

580 

1,090 

885 

Do. 

8 

Sectlonl.... 

8 

Stol 

3tol 

do.... 

2.8 

250 

320 

275 

Do. 

9 

Section  2 

8 

3tol 

Stol 

do.... 

2.9 

280 

270 

250 

Do. 

10 

Sections.... 

8 

Stol 

Stol 

do.... 

8.4 

140 

250 

175 

Do. 

11  1         Section  4.... 

8 

Stol 

Stol 

do.... 

8.6 

120 

160 

140 

Do. 

12:         Sections.... 

8 

Stol 

Stol 

do.... 

8.2 

180 

150 

140 

Do. 

'  Como: 

18           Section  1 

8 

8 

Stol 
Stol 

Stol 
Stol 

New 

180 
140 

250 
260 

170 
155 

Washing. 
Do. 

14           Section  2 

do.... 

Convent: 

15           Section  1...- 

8 

Stol 

Stol 

Enlarge- 
ment. 

8.4 

120 

170 

140 

Do. 

16           Section  2.... 

8 

Stol 

Stol 

do.... 

3.2 

150 

210 

180 

Do. 

17  =         Sections.... 

8 

Stol 

Stol 

do.... 

8.4 

116 

215 

160 

Do. 

18  ,         Section  4.... 

8 

Stol 

Stol 

do.... 

3.3 

120 

145 

180 

Do. 

19           Sections.... 

8 

Stol 

Stol 

do.... 

3.8 

90 

220 

140 

Do, 

Thlbodeaux: 

20'         Section  1.... 

8 

Stol 

Stol 

New 

130 

200 

170 

Caving. 

21           Section  2 

8 

Stol 

Stol 

do.... 

125 

175 

160 

Do. 

College  Point: 

22           Sectlonl.... 

8 

Stol 

Stol 

Enlarge- 
ment. 

3.0 

90 

150 

120 

Stationary. 

23           Section  2 

8 

Stol 

Stol 

do.... 

8.0 

77 

190 

105 

Do. 

24           Sections.... 

8 

Stol 

Stol 

do.... 

2.9 

160 

850 

230 

Do. 

.  Belmont: 

25           Section  4.... 

8 

Stol 

Stol 

do.... 

2.6 

430 

450 

440 

Washing. 

Hester: 

26 

Sections.... 
Poche: 

8 

Stol 

Stol 

do.... 

2.0 

285 

600 

380 

Stotionary. 

27 

Section  1 . . . . 

8 

Stol 

Stol 

do.... 

8.2 

235 

280 

260 

Wuihing. 

28 

Section  2.... 

8 

Stol 

Stol 

do.... 

8.1 

150 

266 

200 

Do. 

29 

Sections.... 

8 

Stol 

Stol 

do.... 

8.2 

105 

154 

125 

Do. 

80 

Section  4.... 
St.    Joseph 
Church: 

8 

Stol 

Stol 

do.... 

2.6 

111 

180 

127 

Stationary. 

81 

Section  1.... 

8 

Stol 

Stol 

do.... 

2.8 

89 

106 

240 

Do. 

82 

Section  2.... 

8 

Stol 

Stol 

do.... 

S.1 

90 

129 

810 

Washing. 

83 

Sections.... 

8 

Stol 

Stol 

do.... 

8.1 

170 

208 

810 

Caving. 

84 

Section  4.... 

8 

Stol 

Stol 

do.... 

8.1 

186 

220 

850 

dS 

85 

Section  6 

Mount  Alrey: 

8 

Stol 

Stol 

do.... 

3.0 

100 

170 

850 

Washing. 

86 

Sections.... 

8 

Stol 

Stol 

Enlarge- 
ment. 

3,8 

390 

420 

400 

Ca^-ing. 

87 

Section  4.... 

8 

Stol 

Stol 

do.... 

3.5 

420 

450 

485 

Do. 

88 

Sections.... 
Laplace: 

Section  1.... 

8 

Stol 

Stol 

do.... 

4.0 

450 

850 

500 

Do. 

89 

8 

Stol 

Stol 

do.... 

8.0 

260 

415 

845 

Stationary. 

40 

Section  2.... 

8 

Stol 

Stol 

do.... 

8.0 

860 

408 

870 

Do. 

41 

Section  8 

8 

Stol 

Stol 

do.... 

2.8 

890 

445 

410 

Washing. 

42 

Section  4.... 

8 

3iol 

3tol 

do.... 

2.4 

850 

480 

405 

Do. 

48 

Sections.... 

8 

Stol 

Stol 

do.... 

2.9 

240 

492 

346 

Do. 
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Fourth  district  levees^  1908-4 — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length  of 
line. 

Length 
of  axis 
of  river 
covered. 

Average 
height 
above 
ground 
surface. 

1 

Belmont: 
Section  1 

908 
908 
908 

909 
909 
909 

917 
917 
917 

922 
922 
922 
922 
922 

923.5 
928.5 
923.5 
928.5 
JI23.5 

925 
925 
925 
925 
925 

L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

R.T.  Clark 

Feet. 
1,300 
1,200 
1,100 

1,000 
1,100 
1,400 

894 
900 
833 

1,697 
1,900 
a, 500 
1,600 
1,300 

1,700 
1,900 
2,000 
1,600 
1,400 

1,400 
1,700 
2,100 
2,100 
1,803 

Feet. 
1,220 
1,121 
941 

949 
1,054 
1,325 

843 

858 
790 

1.665 
1,800 
1,300 
1,504 
1,317 

1,800 
1,847 
1,957 
1,585 
1,433 

1,440 
1,789 
2,134 
2,087 
1,785 

Fcrt. 
15. 5 

2 

Section  2 

do 

15.6 

3 

Sections 

do 

13.3 

4 

Hester: 

Sectionl  

do 

16.5 

5 

Section2 

do 

15.4 

6 

Section4 

Angelina: 

Sectionl 

Section  2 

do 

13.4 

7 

do 

18.9 

% 

do 

19.1 

9 

Sections 

do 

19.0 

10 

Reserve: 

Sectionl 

Menzies  «&  Co*. 

10.0 

11 

Section  2 

do 

9.0 

12 

Sections 

do 

9.9 

13 

Section  4      . 

do 

11.0 

14 

Sections 

do 

10.9 

15 

Comland: 

Sectionl 

do 

9.5 

16 

Section  2         .  . 

do 

10.4 

17 

Sections 

do 

9.7 

18 

Section  4 

do 

10.8 

19 

Sections 

do 

9.8 

20 

Belle  Point: 

Sectionl 

do 

10.7 

21 

Section  2 

do 

11.4 

22 

Section  3 

do 

12.0 

28 

Section  4 

do 

11.8 

24 

Section  5 

do 

13.4 

No. 


Name  of  levee. 


Date  of  con- 
tract. 


Total  yard- 
age. 


Price  per 
cubic 
yard. 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great- 
est. 


Aver- 
age. 


Above 
highest 
known 
water. 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
18 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


Belmont: 

Section  1 . 

Section  2 . 

Section  3 . 
Hester: 

Section  1 . 

Section  2 . 

Section  4 . 
Angelina: 

Section  1 . 

Section  2 . 

Section  3 . 
Reserve: 

Section  1 . 

Section  2 . 

Section  8 . 

Section  4 . 

Section  5 . 
Comland: 

Section  1 . 

Section  2 . 

Section  3 . 

Section  4 . 

Section  5 . 
Belle  Point: 

Section  1 . 

Section  2 . 
V  Section  8 . 

Section  4 . 

Section  5 . 


Feb.  24,1903 

do 

do 


.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Jan.    19,1904 

....do 

I do 

I do , 

! do , 


.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 


14,378.11 
13,83L7S 
14,289.97 

11,961.08 
13,070.36 
11,719,96 

9,431.81 
9,234.46 
9,277.01 

13,670.09 
13,467.37 
12,923.00 
18,281.53 
13,905.74 

13,107.38 
18,868.09 
13,411.21 
13,410.77 
12,360.50 

13,845.54 
13,653.86 
12,903.01 
12,248.34 
14.862.70 


Cents. 
18.45 
18.45 
18.45 

18.45 
18. 45 
18.45 

24.87 

24.87 
24.87 

12.95 
12.96 
12.96 
12.95 
12.95 

12.95 
12.95 
12.95 
12.95 
12.96 

18.25 
13.25 
13.25 
13.25 
13.25 


I 


Feet. 
500 
460 
450 

430 
350 

285  \ 

490 
493  . 
625  • 


Feet 
560 
590 
490 

550 
675 
500 

550 
536 
560 


133 

210  1 

120 

-230 ; 

145 

300 

152 

350 

225 

243 

135 

220 

90 

270 

65 

267 

70 

140 

62 

120 

86 

150 

140 

229 

178 

220 

178 

220 

214 

280 

Feet. 
510 
515 
470 

565 
495 


520 
510 
530 

167 
188 
217 
234 
232 

134 
175 
157 
112 
92 

113 
173 
212 
206 
248 


Feet. 


3.8 
8.8 
4.0 

8.8 
3.8 
3.8 

8.8 
8.8 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.6 
8.6 
3.6 
8.6 
3.6 

3.5 
3.6 
3.4 
8.4 
3.4 
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Fourth  district  levees^  190S-'4 — Continaed. 
PONTCHARTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)  -Continaed. 


Name  of  levee. 

Section. 

New  or 
enlarge- 
ment. 

Average 
height 
above 

old  levee. 

Nature  of 
bank. 

No. 

c 

Land 
slope. 

River 
slope. 

Condition  of 
contract. 

1 

2 
8 

4 
6 

6 

7 

Belmont: 

Section  1 

Section  2 

Sections 

Hester: 

Section  1 

8ection2 

6ection4 

Angelina: 

Section  1 

8 

8 
8 

8 
8 
8 

8 
8 

8 

1 

8 

1 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

3tol 

3tol 
3tol 

3tol 
3tol 
Stol 

8tol 
Stol 

Stol 

3tol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
3iol 
Stol 
Stol 

Stol 
Siol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 

Stol 
3tol 
Stol 

S.tol 
Stol 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Enlarge- 
ment 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do-... 

do.... 

do.... 

Fut. 
2.7 

8.0 
S.4 

2.7 
2.9 
2.0 

8.4 
S.2 

8.6 

2.8 
2.1 
2.8 
2.3 
2.3 

2.1 

Caving 

do 

do 

Stationary.... 

Caving 

do 

do 

do 

do 

Stationary 

do 

Washing 

do 

Stationary 

dn 

No  work  dont 

Do. 
Do. 

Do. 
Do. 
2  per  cent  in 
place. 

No  work  done 

8 

Section  2 

20  per  cent  ii 

place. 
No  work  doxie. 

9 

Section  3 t 

10 

Reserve: 

Section  1 

Do. 

11 

Section  2 

Do. 

12 
18 

Sections 

Section  4 

Do. 
Do. 

14 

Sections 

Do. 

1?> 

Comland: 

Section  1 

Do. 

16 

Section2 

2.8  \ do 

Do. 

17 

Section  3 : . . . 

2.5 
8.0 
3.4 

S.0 
2.5 

do 

do 

do 

do 

do 

Do. 

18 

Section  4 

Do. 

1Q 

Section  6 

Do. 

?0 

Belle  Point: 

Section  1 

Do. 

?1 

Section  2 

Do. 

9? 

Section  3 

2.2  1  Washing 

2.3  do 

2.6   do 

Do. 

?8 

Section  4 

Do. 

?4 

Section  5 

Do. 

LAKE  BORGNE  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 

below 

I  Cairo. 


Bank. 


Contractor. 


Louderbough: 
Section  1 , 
Section  2  . 
Section  8  . 

Fort  St.  Philip 


I 


1,024  I 
1,024  I 
1.024  ; 
1,040 


L.     I  Joseph  Hingle. 

L do 

L.      : do 

L.     I  Michael  Cullen 


Length 
of  line. 


FeeL 

1,988 

2,250 

1,564 

678 


Length 
of  axis 
of  river 
covered. 


Feet. 

1,938 

2,250 

1,540 

500 


Grade  oi 
levee 
above 
higher 
known 
water. 


Feei. 


2.0 
2.9 
2.0 
1.5 


Section. 


Name  of  levee. 


Crown. 


Land 
slope. 


River 
slope. 


New  or 
enlarge- 
ment. 


Average  height. 


Above 

old 
levee. 


Above 
ground 
surface. 


Date  of 
contracL 


Louderbough: 
Section  1.. 
Section  2.. 
Section  3 . . 

Fort  St.  Philip 


8      Stol 
8      Stol 

8  1    3  to  1 
8  I   3  to  1 


Stol     New 

3iol    do.... 

3tol   do..., 

3  to  1  j  Enlarge- 
ment. 


Feet. 
2.4 
2.6 
2.8 
2.1 


Feet. 
6.3 
7.0 
6.4 
5.6 


Aug.  13.1905 

Do. 

Do. 
Feb.  IS.lSOi 
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Iburth  disirict  levea,  i^^-^— Continued. 
LAKE  BORGNE  LEVEE  DISTRICT -Continued. 


Ko. 

Name  of  levee. 

Work  com- 
pleted. 

Total 
yardage 
paid  for. 

Price 

per 

cubic 

yard. 

Total 
cost. 

Distance  from  center 
of  levee  to  river  bank. 

Nature  of 

Least. 

Great- 1  Aver- 
esi.    1  age. 

bank. 

1 
2 
8 

Loaderbouffh: 

SecUonl 

Section  2 

Section  8 

Dec.  i23,1906 

do 

do 

1 

1  Genu. 
14.409.02       17.66 
14,951.15  1    17.66 
12,273.17       1"  fifi 

82,545.59 

2,641.87 

2,52L59 

890.00 

Ftti. 
175 
170 
200 
105 

Ftet. 
230 
220 
290 

FkI. 
200 
200 
250 

Making. 
Do. 
Do. 

4 

Fort  St.  Philip.... 

Apr.    1,1904 

2,170.00 

17.97 

282 

844 

Do. 

LOWER  TSN8A8   LEVEE  DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $101,538.79,  dis> 
tri bated  as  follows: 

Office  expenses,  mam  office $1, 957. 11 

Other  administrative  expenses 3, 189. 25 

Construction  of  levee  (contracts) 87,498.87 

Repairs  to  levees 6,389.70 

Surveys 2,064.95 

Repairs  to  plant 204. 50 

Care  of  plant 234.41 


Total 101,538.79 

Money  statem^fiiU 

Julyl,  1903,  balance  unexpended $24,634.62 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 110,000.00 

134,634.62 

June  30,  1904,  amount  expended  during  fiscal  year 101, 538.  79 

July  1,  1904,  balance  unexpended 33,095.8S 

July  1,  1904,  outstanding  liabilities 123.75 

July  1,  1904,  balance  available 32,972.08 

July  1,  1904,  amount  covered  by  uncompleted  contracts 15, 072. 76 

ATCHAFALAYA   LEVEE  DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $21,146.70,  dip- 
tributed  as  follows: 

Office  expenses,  main  office $969. 22 

Other  administrative  expenses 2, 069. 68 

Construction  of  levees  (contracts) 17, 107. 38 

Repairs  to  levees 22. 20 

Surveys 225.72 

Repairs  to  plant 384. 50 

Care  of  plant 311.75 

New  plant 56.25 

Total 21,146.70 
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Money  statement, 

July  1,  1903,  balance  unexpended $33,93i« 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 40,00a« 


73,93ti 
June  30, 1904,  amount  expended  during  fiscal  year 21,146.1 


July  1,  1904,  balance  unexpended 52,787.1 

July  1,  1904,  outetanding  liabilities 17Q.« 


July  1,  1904,  balance  available 52,61 

July  1 ,  1904,  amount  covered  by  uncompleted  contracte 48, 1613 

LAFOURCHE  LBVBE   DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $26,792.13,  diatii 
uted  as  follows 

Office  expenses,  main  office 156811 

Other  administrative  expenses l,52Sul 

(JouHtruction  of  levees  (contracts) 24,077. 

Repairs  to  levees 3SLi 

Surveys 1»1 

Repairs  to  plant 146. 

Care  of  plant m 

New  plant 68l 


jw  pj 

iscel] 


Miscellaneous SSL 


Total 26,791 

Money  statement, 

July  1,  1903,  balance  unexpended $17,S«J 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 2O,006i 


37,  g 
June  30,  1904,  amount  expended  during  fiscal  year 26,7 


July  1,  1904,  balance  unexpended 11, 

July  1, 1904,  outstanding  liabilities 


July  1,  1904,  balance  available 10,g7J 

July  1,  1904,  amount  covered  by  uncompleted  contracts 5,90^ 

BARATARIA    LEVEE   DISTRICT. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $9,305.05,  diatriW 
as  follows: 

Office  expenses,  main  office |fl 

Other  administrative  expenses l,flS 

Construction  of  levees  (contracts) 5,01 

Repairs  to  levees 1,11 

Surveys IIIII      S 

Total 1^ 

Money  statement 
July  1,  1903,  balance  unexpended $S,^ 

la 
is.5i 


Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 
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June  30,  1904,  amount  expended  during  fiscal  year 19,305.05 

July  1,  1904,  balance  unexpended .' 9,260.98 

July  1,  1904,  outstanding  liabilities 196.34 


July  1,  1904,  balance  available 9,064.64 

PONTCHARTRAIN   LBVBB   DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $64,113.93,  distrib- 
uted as  follows: 

''Office  expenses,  main  office $380.64 

Other  administrative  expenses ! 2, 273. 10 

Construction  of  levees  (contracts) 61, 153. 31 

Repairs  to  levees 15.20 

Surveys-... 291.68 


Total 64,113.93 

Money  statement, 

July  1,  1903,  balance  unexpended $21,647.05 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 81,500.00 


103,147.05 
June  30,  1904,  amount  expended  during  fiscal  year 64, 113. 93 


July  1,  1904,  balance  unexpended 39,033.12 

July  1,  1904,  outstanding  liabilities 172.03 


Jnly  1, 1904,  balance  available 38,861.09 


July  1,  1904,  amount  covered  by  uncompleted  contracts 38, 861 .  09 

LAKE  BORGNB  LEVEB  DISTRICT. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $9,935.02,  distributed 
as  follows: 

Office  expenses,  main  office $441.14 

Other  administrative  expenses 765.37 

Construction  of  levees  ( contracts) 8, 059. 15 

Kepairs  of  levees 270.36 

Sur\^ey8 399.00 


Total 9,935.02 

Money  statement, 

July  1,  1903,  balance  unexpended $1,821.01 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 10,000.00 


11,821.01 
June  30,  1904,  amount  expended  during  fiscal  year 9, 935. 02 


July  1,  1904,  balance  unexpended 1,885.99 

I    July  1,  1904,  outstanding  liabilities 1,006.57 


July  1,  1904,  balance  available 879.42 

Sup.  Eng.  1904 18 
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Summary  of  levees  buiUfrom  May  1, 190S,  to  May  i,  1904, 


DlrtricL 

Earthwork. 

Embank- 
ment. 

Axil  of 
river. 

Lower Tensftfl    ....  «  .••..••••••  ••••.•..•••••.••.•••••••••••••• 

Cubic  uardM. 
465,570.86 

92,875.56 
147,664.65 

42,756.86 
486,286.12 

45,808.84 

Idnear/eet, 
88,344 

5.846 
17,886 

7,188 
61,606 

6,480 

"•^^ 

Atchaf&lftyft -... 

?;» 

Lafourche        

16.  CS 

Barataria - 

6.0 

Pontchartrain 

63.  {iO 

Lake Borgne f...r.-.r....f-rf.TT....*r.,.r*.,fTT-T-- 

6,llJl 

Total 

1,270,806.88 

121,649 

120, « 

Statement  of  yardage  of  levee  work  constructed  by  the  United  Stales  and  others  in  thefowA 

district^  Mississippi  River. 


Levee  district. 

.    Lower 
Tensas. 

Atchafa- 
laya. 

Lafourche. 

Barataria. 

Pontchar- 
train. 

Lake 
Boignt 

Aggregate  number  of  cubic 
yards  in  levees  on  the  Mis- 
sissippi River,  May  1. 1903.... 

Added  by  the  United  States 
UD  to  Mav  1  1904 

17,947,088 
456,570 

586,601 

19,411,990 
92,876 

827,880 

8,125,g72 
147,565 

397,667 

2,879.868 
42,767 

184,966 

14,578.759 
486,286 

722,258 

S.40B,« 

45,  SS 

Added  up  to  May  1,  1904,  by 
the  State  and  by  the  district 
levee  boards 

i4&;» 

Total 

18,969,254 

20,882,686 

8,671,094 

3,067,600 

16.787,248  j  8,996.-» 

Lost  by  abandonment,  from 
May  1,  1908,  to  May  1, 1904: 

By  the  United  States 

By  the  State  and  others  . . . 

20.728 
105,000 

51,600 
116,100 

9,118 
75,641 

40.800          ll,5i 

147,200 

245,066          18, » 

Amegate  remaining  on 

18,868,026 

20,165,086 

8,638,894 

2,972,886 

1        ■      ■ 
16,601,883  <  .^.5fi4.:S 

Percentage  of  length  of  existing  levee  system  buiU  whoUy  or  in  part  by  the  United  States. 


Name  of  district 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1908. 

190i 

Lower  Tensas 

Atcbafalaya 

Lafourche 

Percl. 
52.0 
48.0 
28.8 
19.4 
48.3 
18.0 

Perct. 
59 
47 
54 
80 
68 
58 

Ptrd. 
68 
68 
61 
48 
74 
60 

i¥rd. 
66 
66 
61 
50 
76 
66 

PereL 
72 
67 
62 
64 
77 
66 

PercL 
71.0 
68.0 
76.0 
68.0 
80.0 
44.6 

PercL 
71 
00 
82 
66 
78 
46 

PercL 
72 
68 
88 
66 
78 
46 

Perct. 
78.0 
67.9 
78.0 
66.0 
79.0 
46.0 

PerA 
711 
68.ft 

77* 

Barataria 

S&fl 

Pontchartrain 

LakeBorgne 

4i) 

Note.— In  the  Lake  Borgne  district  the  percentage  had  decreased  since  1908,  on  account  ol  tfae 
limit  of  the  district  having  been  extended  from  the  upper  limits  of  the  United  States  reaervation  ii 
Fort  St.  Philip  to  Salt  Works,  an  increase  in  the  length  of  the  levee  line  of  29,884  linear  feet. 

Percentage  of  total  length  of  existina  levee  system^  fourth  district,  improving  Missistiif^ 
RivcTf  built  wholly  or  in  part  by  the  United  States. 


Year. 

Percent- 
age. 

1 

Year. 

Percent' 
age. 

1898 

13.8 
26.2 
86.2 
62.0 
68.0 
65.0 

1899 

6&9 

1894 

1900 

&.i 

1895 

1901 

68.T 

1896 

1902 

69.1 

1897 

1903 

tt.ft 

1898 

1904 

fldl 
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The  following  maps  and  appendixes  accompany  and  fomi  part  of  this  report: 

Plate  I. — Giles  Bend  revetment. 

Plate  II. — Giles  Bend,  bank  line. 

Plate  III.— -New  Orleans  Harbor  (Carrollton  Bend). 

Plate  IV. — Bondurant  Chute  revetment. 

Plate  V. — Kempe  Bend  revetment. 

Plate  VI. — Lower  Tensas  and  Homochitto  levee  districts. 

Plate  VII. — Atchafalaya,  Lafourche,  and  Pontchartrain  levee  districts. 

Plate  VIII. — Barataria  and  I-ake  Borgne  levee  districts. 

Appendix  A. — Contracts  in  force. 

Appendix  B. — Commercial  statistics. 

Appendix  C. — Report  of  H.  S.  Douglas,  assistant  engineer,  on  revetment  work. 

Appendix  D. — Report  of  W.  E.  Knobloch,  superintendent,  on  levees. 

Very  respectfully,  your  obedient  servant, 

Chas.  S.  Bromwell, 
Captairif  Corps  of  Engineers,  U,  S.  Amiy. 
Col.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  S.  Army, 

President  Mississippi  River  Commission. 


Appendix  3  A. 
Abstract  of  contracts  in  force  May  1,  1904,  fourth  district,  improving  Mississippi  River. 


Nature  of  contract. 

Contractor. 

Date  of  ap- 
proval. 

Date  of  begin- 
ning work. 

Date  of  expi- 
ration 
of  contract. 

Decked  barges 

Do 

J.  O.Wright 

Dec.'    1, 1903 

Aog.  24,1908 
Oct.     2,1908 
Feb.    6,1904 
Apr.  11,1908 
Mar.  11,1904 
Emergency.. 
do 

Oct.    31,1902 
Feb.  28,1904 
Dec.  11,1903 

July  28,1908 
Apr.     1,1904 
Jan.  11,1904 
Mar.    9,1908 
Feb.     1,1904 
Dec.  21,1902 
Dec.  18,1902 
do 

Indefinite. 

Wm.  W.  Johnston 

July    1,1904 

Steel  hull  stem-wheel 

Chas.  P.  Willard&Co 

July  15,1904 

Hteamboat. 
Earthwork  (levees)  ... 
Do 

Bobbltt  &  Llnnan 

Mar.  11.1904 

C.  H.  Whipple 

Jan.     5, 1906 

Do 

M.  L.  Linnan 

Sept.    1, 1905 

Do 

R.T.Clark 

Mar.    1,1904 

Do 

Menzies&Co 

Dec.  81,1904 

Do 

Jas.  R.  Marlow 

June  27,1908 

Do        

Mensies  &  Co 

Jan.  25,1908 

Do 

do 

do 

Feb.  13,1906 

Appendix  3  B. 

foreign  commerce,  port  op  new  ORLEANS. 

The  statistics  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  furnished  by  Hon.  Henry  McCall,  collector  of  customs: 


Vessels. 

Entrances. 

Clearances. 

1901-2. 

1902-^. 

1906-4. 

1901-2. 

1902-8. 

1908-4. 

flteam'. r.-. -,,^.,^^,^ 

1,407 
92 

1,287 
87 

1,178 
71 

1,899 
79 

1,278 
79 

1,167 

gall     

64 

Total... 

1,499 

1,374 

1,244 

1,478 

1,857 

1,281 

Total  tonnage  of  above, 

1901-2 3,560,560 

1902-3 4,792,547 

1903-4 4,271,148 

There  have  been  no  new  lines  of  transportation  established  or  changes  made  in 
existing  lines  during  the  period  covered  by  this  report. 
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Exports  and  imports* 


1902. 


190S. 


1904. 


EXPORTS. 

Total  value  of  exports  of  foreign  merchandise  to  for- 
eign countries , 

Total  value  of  exports  of  domestic  merchandise  to 
foreign  countries , 

Total  value  of  exports  of  domestic  merchandise  to 
Porto  Rico , 

I>ome8tic  specie  exported  to  foreigrn  countries , 

Total 

IMPORTS. 

Total  value  of  imports  from  foreign  countries: 

Free 

Dutiable , 

Transit  to  Mexico 

Transported  to  interior  ports 

Specie , 

ToUl 

Total  duties  collected 


$2,661,271.00      12, 750,  M6. 00 
132,798,311.00  '  146,663,388.00 


1,919,998.00 
8,800.00 


137,382,880.00 


12,809,295.00 
10.154,859.00 
2,104.950.00 
1,893.747.00 
793,743.00 


2,478,791.00 
97,550.00 


151.965,685.00 


sstt5,i(».a 

150,174,251.':» 

3.465.982.fl 
100,950.(1 


154,336,t»a.(9 


15,068,430.00 

18,501,889.00 

1,702,084.00 

3,647,281.00 

776,600.00 


27. 756. 594. 00      31,696.234:00 


5. 709, 313. 36  I      8, 964, 781. 79 


19,868.413.01 
14,6Sc2,151.a 

1,896.  oas 

4,628.6».« 
1.027.fi9ai 


41, 512, 88^.41 


8.80O,»44.J» 


Appendix  3  C. 

REPORT  OF  MR.  H.  8.  DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  /,  1904. 
Sir:  I  have  the  honor  to  sabmit  the  following  report  on  the  works  under  my  local 
charge  from  May  1,  1903,  to  May  1,  1904: 

BONDCRANT  REVETMENT. 

At  date  of  la^tt  report  the  bank  had  been  mattressed,  graded,  and  paved  for  alengft 
of  2,107  feet.  The  work  generally  was  in  good  condition,  but  the  upper  bank  pew- 
ment  was  wrecked  in  places  owing  to  seepage  from  Lake  Bruen  converting  the  oasH 
into -a  semifluid,  into  which  portions  of  the  pavement  sunk.  At  a  sanent  poiiiS 
between  the  work  of  1900-1901  and  that  of  1902-3  the  upper  bank  showed  signs  d 
high- water  scour.  The  usual  cave  at  the  lower  terminus  of  the  revetment  htd 
occurred. 

The  work  projected  for  the  season  just  closed  was  to  extend  the  revetment  about  2W 
feet  farther  downstream  and  to  mattress  the  upper  bank  at  the  salient  point  whet? 
high-water  scour  had  occurred.    The  work  planned  has  been  successfully  executed 

iimerany.— Bond urant  Chute  is  a  high-water  channel,  and  is  not  accessible  to  th* 
plant  except  at  a  stage  above  26  feet  on  the  Vicksburg  gauge.  Mattress  constructii4 
for  this  work  was  carried  on,  in  connection  with  that  for  Kempe  and  Giles  bends,  si 
Warrenton  bar,  10  miles  below  Vicksburg.  Mattresses  for  Bondurant  were  com- 
menced December  9  and  completed  on  the  15th.  They  were  built  on  the  bar  at  s 
point  high  enough  so  that  they  would  not  float  off  until  the  plant  could  enter  the 
chute.  On  March  16  it  became  evident  that  there  would  soon  be  sufficient  water  t» 
float  the  mattresses,  and  the  quarterboat  Delta,  with  other  necessary  plant,  was  moved 
from  Kempe  Bend  to  Bondurant  Chute.  On  March  17  the  mattresses  floated  ofi 
the  bar  and  were  towed  down  the  river  about  40  miles  to  the  vicinity  of  the  wort 
The  sinking  of  the  mattresses  in  place  was  delayed  by  scarcity  of  labor,  and  it  was 
not  until  March  25  that  the  work  projected  was  successfully  completed. 

The  detailed  cost  of  the  work  is  given  below,  except  mattress  construction,  whi<rfc 
is  reported  elsewhere. 

Mattress  construction:  55,000  square  feet,  at  $0.03239,  $1,781.45. 

Towing:  Tug  General  Abbot,  five  days,  at  $24,  $120. 

Cost  per  square  foot  for  towing,  $0.0022. 
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Sinking: 

Tugs 1276.00 

Lumber,  wire,  wire  nails,  etc 25. 00 

475  tons  concrete  ballast,  at  12.032 965.00 

Miscellaneous 40. 00 

Provisions 89. 20 

Payrolls 307.27 

Total 1,702.47 

Cost  per  square  foot  to  sink,  $0.0309. 
Cost  of  mattress  in  place: 

Construction $1, 781. 45 

Towing 120.00 

Sinking 1,702.47 

Total 3,603.92 

Cost  per  square  foot,  $0.0655. 

Irutculntion. — ^This  item  includes  a  proportion  of  the  expense  of  towing  the  plant 
from  the  engineer  depot  at  New  Orleans  as  well  as  certain  fixed  expenses  from  March 
1  to  15,  while  waiting  for  a  sufficiently  high  stage  of  water  to  enable  the  plant  to 
enter  into  the  Bondurant  Chute.    They  amount  to  $184.41. 

Surveys, — ^Three  cross  sections  of  the  chute  near  the  head  were  located  and  sounded 
to  obtain  a  basis  for  future  comparisons  as  to  fill  or  scour.  The  bank  line  above  and 
below  the  revetment  was  carefully  located.    The  cost  of  survey  work  was  $132. 

Ctort.— The  total  disbursementa  for  this  work  from  May  1,  1903,  to  May  1,  1904, 
were  $5,000,  distributed  as  follows: 

Construction  of  mattresses $1, 781. 45 

Towing  of  naattresses 120.00 

Sinking  of  mattresses 1, 702. 47 

Installation 184.41 

Surveys 132.00 

Repairs  to  plant 208.09 

Care  of  plant 182.32 

Newj)lant 130.28 

Contingencies  and  administration 558.98 

Total  gross  cost 5,000.00 

Deduct  last  four  items 1,079.67 

Total  net  cost 3,920.33 

Summary: 

Linear  feet  of  bank  protected 338 

Linear  feet  of  bank  mattressed  (subaqueous) 188 

Linear  feet  of  bank  mattressed  (upper  bank) 150 

The  total  amount  expended  for  all  purposes  is  $5,000,  which,  divided  bv  338,  j^ives 
$14.80  as  the  total  cost  per  linear  foot  of  protected  bank.  Deducting  ^^  repairs  to 
plant,"  "care  of  plant,"  ** new  plant,"  and  "  administration  and  contingencies,"  the 
net  cost  per  linear  foot  of  protected  bank  is  found  to  be  $10.10. 

Conchmon. — At  the  close  of  this  report  the  river  is  at  a  high  stage,  and  none  of  the 
work  can  be  seen.  Its  condition  is  believed  to  be  good.  Owing  to  the  mattresses 
having  dried  out  on  the  bar  before  being  floated,  and  to  drift  l^ging  under  them 
while  sinking,  it  required  over  17  pounds  of  ballast  per  square  foot  to  sink  them. 
This,  with  the  small  amount  of  work  to  be  done,  the  unavoidable  delay  while  wait- 
ing lor  the  river  to  rise,  and  scarcity  of  labor,  made  the  cost  of  this  work  relatively 
high.  The  length  of  the  Bondurant  revetment  is  now  2,295  feet.  The  work  has 
been  successful  in  preventing  further  recession  of  the  bank,  and  appears  to  have  " 
caused  the  cross  section  of  the  chute  to  diminish  and  increase  the  elevation  of  the 
bar  at  its  head. 
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MANUFACTL-RE  OF  CONCRETE   BALLAST. 

This  branch  of  the  work  was  carried  on  during  the  past  season  at  Kempe  towhead. 
In  the  annual  reports  for  1901-2  and  1902--3  will  be  found  a  description  of  the  plaii 
manner  in  which  operated,  kinds  and  proportions  of  materials  used,  and  methods  ot 
manufacture.  Dunng  the  period  covered  oy  this  report  no  material  modification  d 
these  details  has  been  made,  changes  being  confined  to  minor  improvements  in  the 
mechanical  portion  of  the  plant. 

Itmerary. — The  plant  left  the  engineer  depot  at  New  Orleans  August  12,  lod 
arrived  at  Kempe  towhead  on  the  2Dth.  Themauofactureol  concrete  ballast  me 
begun  on  August  26.  On  September  23,  after  making  2,922  tons  of  ballast,  work  im 
suspended,  owing  to  there  being  no  empty  bai^ges  available  upon  which  to  load  the 
ballast.  Operations  were  resumed  on  November  27  and  continued  until  January  18, 
1904.  when  the  supply  of  cement  on  hand  was  exhausted  and  work  was  again  sie- 
pended.  Additional  cement  was  received  on  January  28,  and  the  manufacture  d 
concrete  ballast  continued  until  February  5, 1904,  when,  after  making  a  total  of  7,310 
tons,  work  was  suspended  for  the  season. 

CoHt. — A  heavy  percentage  of  the  cost  of  manufacturing  concrete  is  the  towing  i 
the  plant  from  the  engineer  depot  at  New  Orleans  to  Kempe  towhead,  about  3Qi' 
miles  upstream.  The  total  amount  expended  for  the  manufacture  of  concrete  ballast 
this  season  is  $14,851.67,  subdivided  as  follows: 

2,550  barrels  cement,  delivered  at  works $5,173.0? 

Labor,  superintendence,  etc 5, 900. 91 

Services  of  steamers,  tugs,  including  installation 1,630.111 

Care  of  plant 1,620.51 

Repairs  to  plant 527.  i^ 

Total 14,851.C 

Total  tons  of  concrete  made 7, 313 

Total  cost  per  ton $2.  OS 

Deducting  the  cost  for  towing  the  plant  from  New  Orleans,  care  of  plant  while  't 
was  laid  up  at  Rodney  Island,  and  Kempe  bend,  and  the  annual  repairs  to  plant,  the 
field  cost  per  ton  of  manu&u;tured  concrete  was  $1«737,  analyzed  as  follows: 

Cement IO.70I 

Supervision 063 

Subsistence .' 30S 

Steamers  and  tugs lil 

Coal,  oil,  ete OS 

Operatin  g  mixer 14? 

Feeding  cement  to  mixer OfT 

Wheeling  sand  and  gravel lU 

Tamping  concrete  in  molds O50 

Movmg  and  setting  up  molds 091 

Average  field  cost  per  ton 1.73^ 

Summary: 

Total  tons  (2,000  pounds)  concrete  ballast  made. 7, 310 

Total  cost,  manufacture  of  concrete  ballast $14, 851.6^ 

Total  (rost  per  ton $2.  OS! 

Average  field  cost  per  ton $1.73T 

Conclusion. — The  cost  per  ton  of  manufactured  concrete,  as  shown  by  the  figure 
eiven,  is  in  excess  of  last  season,  the  actual  field  cost  per  ton  being  $1. 74  as  against 
|l.54  last  year.  There  are  several  reasons  for  this,  the  principal  ones  being:  The 
very  efficient  junior  engineer  heretofore  resident  on  the  works  was  required  on  other 
duty  and  could  only  give  a  small  portion  of  his  time  to  the  manufacture  of  concrete 
ballast;  the  small  amount  of  ballast  made;  tlie  unavoidable  delays  and  expense  inci- 
dent to  suspension  and  recommencement  of  work.  The  principal  employees  had  te 
be  retained  during  the  periods  that  work  was  suspended;  an<i  expensive  boats  chaiige<d 
to  concrete  manufacture  in  place  of  the  Ruby  which  had  bc^n  employed  on  the 
M'ork  heretofore.  On  account  of  the  continued  cold  weather,  and  the  desirability  d 
having  the  concrete  set  quickly,  the  proportion  of  cement  in  1,400  tons  was  increased 
from  one  to  sixteen  to  one  to  fourteen  parts  of  run-of-the-bar  sand  and  gravel. 
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IMPBOVINQ  ATCHAFALAYA   AND  RED   RIVBRS,  LOUISIANA. 

At  date  of  last  report  all  projected  work  on  the  Sill  Dams  in  the  Atchafalaya  River 
had  been  completed. 

During  the  past  season  operations  have  been  confined  to  the  repair  and  care  of  the 
dredging  plant  and  to  the  maintenance  of  the  low-water  channel  through  lower  Old 
River  between  the  Mississippi  and  the  Red  and  Atchafalaya  rivers. 

On  account  of  favorable  conditions,  work  in  pursuance  of  this  latter  object  has 
been  quite  limited.  The  reason  for  the  favorable  conditions  was  that  during  low  and 
falling  stages  the  current  through  Old  River  was  almost  uniformly  in  one  direction. 
During  the  month  of  January,  1904,  the  steamboatmen  navigating  these  waters 
became  apprehensive  that  the  continued  fall  in  the  Mississippi  would  cause  the  chan- 
nel of  Ola  River  to  shoal.  The  hydraulic  dredge  The  Ram  belonging  to  this  work 
was  sent  there,  but  during  the  few  days  required  to  get  the  plant  on  the  ground,  the 
river,  began  to  rine  and  no  dredging  was  found  to  be  necessary. 

The  plant,  and  especially  the  dredging  machinery,  has  been  placed  in  first-class 
condition.  77ie  Ram  has  been  used  as  a  towboat  on  work  incidental  to  bank  protec- 
tion and  on  lobe  connected  with  levee  work. 

A  careful  hydrographic  survey  has  been  made  throughout  the  entire  length  of  Old 
River  between  the  Mississippi  and  Atchafalaya.  This  survey  develops  an  increase 
in  section  and  depth  over  a  period  of  years.  At  a  plane  35  feet  above  the  zero  of 
Barbres  ^uge  the  minimum  section  in  1804  was  17,692  square  feet.  In  1903  the  area 
of  the  minimum  section  is  19,499  square  feet,  an  increase  of  1,807  square  feet.  In 
1894  the  minimum  depth  below  the  zero  of  Barbres  gauge  was  4  feet.  In  1903  the 
minimum  depth  is  7}  leet,  and  increase  of  3}  feet.  Comparisons  of  mean  depth  sec- 
tion and  depth  are  as  follows: 


Mean 
section. 

M«an 
depth. 

ISM 

21,8(» 

26.6 

1908 

31.2 

Increase 

908 

4.6 

During  the  period  of  May  1, 1903,  to  May  1, 1904,  there  has  been  expended  on  this 
work  the  sum  of  12,284.80,  as  follows: 

Dredging  in  Old  River $387.69 

Care  of  plant 197.15 

Repairs  to  plant 1,030.67 

New  plant 339.65 

Miscellaneous 176. 87 

Administration  and  contingencies 161. 87 

Total 2,293.80 

So  far  as  is  known  at  the  close  of  this  report  the  condition  of  the  sill  dams  is  good, 
except  that  the  upstream  apron  mattress  placed  last  season  at  Sill  Dam  No.  3  had 
been  seriously  damaged  at  the  east  shore  end,  apparently  by  a  steamboat  running 
into  it. 

The  general  condition  of  the  channel  through  lower  Old  River  has  improved, 
viewed  from  the  standpoint  of  its  maintenance  by  dredging.  The  appended  table 
shows  the  results  of  the  recent  survey  as  compared  with  those  of  1894, 1899,  and  1900. 

KSMPB  BEND  REVETMENT. 

At  date  of  last  report  the  total  length  of  protected  bank  in  Kempe  Bend  was  6,330 
feet,  measured  parallel  to  the  general  shore  line.  The  river  was  at  a  high  stage,  but  so 
far  as  was  known  the  work  was  in  ^ood  condition. 

It  was  proposed  to  extend  the  mam  revetment  about  300  feet  downstream  and  1,700 
feet  upstream,  but  unexpected  conditions  developed  that  necessitated  almost  an  entire 
change  of  programme. 

Early  in  September,  1903,  serious  caving  of  the  revetment  placed  in  1899-1900 
occurred,  and  oefore  the  end  of  the  month  a  considerable  portion  of  the  original  work 
placed  in  1899  had  disappeared.    The  subaqueous  portion  of  the  revetment  which 
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failed  was  only  200  feet  wide,  the  reasons  for  this  beinf  given  in  the  Annual  Beport 
for  1900,  page  4912.  It  is  doubtful,  however,  if  any  kind  of  subaqueous  work  at  pres- 
ent used  in  the  art  of  bank  revetment  would  have  withstood  the  strain  developed  by 
the  extraordinary  and  unusual  conditions  prevailing  in  Kempe  Bend  during  the  low 
water  of  1903.  Some  of  these  conditions  may  be  briefly  outlined,  as  foUo^^:  At 
about  a  40-foot  stage  on  the  Vicftburg  gauge  the  width  of  open  waterway  at  the  revet- 
ment is  7,200  feet.  At  zero  of  the  same  gauge  the  width  is  915  feet,  or  6,285  feet  lees. 
When  the  Vicksburg  gauge  read  16  feet,  the  surface  slope  of  the  river  at  the  i>lace 
where  the  revetment  fail^  was  at  the  rate  of  over  3  feet  to  the  mile,  as  determined 
by  levels.  Ck>mment  is  perhaps  unnecessary,  and  the  results  may  be  surmised.  A 
comparison  of  the  survey  made  in  1899,  before  the  revetment  was  placed,  with  that 
made  recently,  shows  that  in  1899  there  was  an  extreme  depth  of  50  feet  in  the  chan- 
nel at  the  revetment,  whereas  in  1903  the  extreme  depth  was  over  80  feet.  This 
scour  of  30  feet  is  quite  |;eneral  and  amoimts  to  the  creation  of  a  new  subaaaeons 
bank  almost  equal  in  vertical  height  to  the  original  bank  which  was  mattressed.. 

As  the  outcome  of  the  conditions  described,  the  work  of  the  past  season  in  Kempe 
Bend  has  consisted  of  restoring  about  2,670  linear  feet  of  mattress  which  had  been 
partially  or  wholly  destroyed  by  caving  and  the  placing  of  1,400  linear  feet  of  new 
work  opposite  the'  upper  wing  of  the  Starling  Lopp  levee  of  1898-99.  No  grading  of 
the  upper  bank  was  done,  but  the  mattress  work  in  the  cave  between  sections  9  and 
15  was  carried  up  to  about  a  20-foot  stagje.  Minor  repairs  were  made  to  the  upper 
bank  pavement  over  the  uninjured  portion  of  the  revetment.  The  salient  point  at 
section  6  was  regraded  and  paved.  Timber  along  the  bank  that  was  liable  to  ca^-e 
in  and  obstruct  future  work  was  felled. 

Itinerary, — Operations  were  commenced  September  19,  1903,  when  the  quarter- 
boats  Gamma  and  Delia  were  moved  to  Warren  ton  bar,  about  10  miles  below  Vi<A^ 
burg,  to  build  the  necessary  mattresses.  On  October  15  the  Gamma  was  moved  to 
Kempe  Bend  and  the  first  mattress  sunk  October  23.  Sinking  was  continaed  until 
January  23,  1904,  when  work  w*as  suspended  and  the  Gamma  moved  to  Giles  Bend. 
On  February  6,  the  river  having  risen  to  a  proper  height  for  placing  the  upper  bant 
mattresses,  the  quarterboat  Delta  was  moved  to  Kempe  Bend  and  sinking  continued 
until  February  27,  when  all  work  was  completed. 

The  usual  analysis  of  the  cost  of  the  work  is  here  given. 

Mattress  construction, — All  mattresses  for  bank  revetment  at  Bondurant,  Kempe^ 
and  Giles  bends,  together  with  90,000  square  feet  for  New  Orleans  Harbor,  weie 
built  at  Warren  ton  bar,  about  10  miles  below  Vicksbuiig.  There  were  no  changes 
in  the  character  of  the  work  nor  in  the  methods  of  construction.  Nearly  all  of  Sie 
work  was  done  by  the  force  on  the  Delta,  the  Gamma  assisting  on  installation.  Opm> 
tions  were  commenced  September  19,  1903,  and  continued  without  intermptioo 
until  January  26,  1904,  when  1,352,825  square  feet  (31  acres)  of  mattress  had  been 
completed  for  the  different  works,  as  follows: 

Square  feec 

Bondurant 55, 000 

Kempe  Bend 1,080,265 

Giles  Bend 127,560 

New  Orleans  Harbor 90,000 

Total 1,352,825 

The  slow  and  irregular  delivery  of  luml)er  delayed  the  work  and  increased  its  ooe»t, 
which  was  as  follows: 

Teams,  hauling $7,684.50 

Cutting,  loading,  etc 6,839.53 

Privilege  of  land 264.80 

Total 14,788.83 

Total  cordsof  willow  brush, about » 15,000 

Cost  per  cord,  delivered  at  ways |1. 04 

Construction: 

14,235  feet  B.  M.,  miscellaneous  lumber $188. 47 

435,137  feet  B.M.,  2  by  4  inch  lumber 5,761.^ 

299,409  feet  B.  M.,  3  by  6  inch  lumber 3, 964.18 

20,800  pounds  9-inch  steel  wire  nails 506.80 

45,200  pounds  6-inch  steel  wire  nails 990. 3D 

5,600  pounds  4-inch  steel  wire  nails 120. 40 

8,900  pounds  No.  10  galvanized  wire 228.95 
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Construction — Continued. 

15,000  cords  willow  brush 114,788.83: 

85,000  treenails 153.40 

Steamers  and  tugs 363.00 

Miscellaneous 76. 51 

Provisions 3,667.02^ 

Payrolls 13,008.82 

Total 43,818.00 

Total  square  feet  of  mattress  built 1, 352, 825 

Cost  per  square  foot  at  ways fO.  0323^ 

In  Kempe  Bend  1,080,265  square  feet  were  used,  valued  at  $34,989.78. 
Tomng  mattres9€s. — ^The  distance  from  Warrenton  bar  to  Kempe  Bend  is  about  60 
miles,  and  the  cost  for  towing  the  1,080,265  square  feet  of  mattresses  was: 

Tug  Genl.  Humphreys,  60  days,  at  $24 $1,440 

Tug  GenL  Humphreys,  17  days,  at  $26 442 

Steamer  Genl  NewUm,  5  days,  at  $32 160 

Total 2,042 

Square  feet  of  mattress  towed 1,080,265- 

Cost  per  square  foot  for  towing $0. 00180 

Sinking, — Beyond  the  fact  that  the  current  in  Kempe  Bend  was  even  more  swift, 
than  in  past  years,  and  greater  power  was  required  to  handle  the  plant  and  mattresses, 
there  is  nothing  calling  for  special  remark.  A  small  portion  of  a  mattress  was  torn 
off  by  the  current,  but  this  was  the  only  thing  approaching  to  an  accident. 

Steamers  and  tu^ , $7,410.00 

Lumber,  wire,  wire  nails,  etc 619,95' 

5,582  tons  concrete  ballast,  at  $2.032 11,342.62 

1,487  tons  concrete  ballast,  at  $1.08 1,605.96. 

1,027  tons  concrete  ballast,  at  $2.21 2,269.67 

Miscel  laneous 140. 02 

Provisions 2,691.9a 

Payrolls 9,715.25 

Total 35,695.45 

Square  feet  mattress  sunk 1, 080, 265 

Ck)0t  per  square  foot  to  sink $0.03304 

The  1,487  tons  of  concrete  was  part  of  that  made  in  former  years  on  Kempe  tow- 
head,  and  the  cost,  $1.08,  is  for  breaking  up,  hauling,  and  loading.  The  1,027  tons, 
at  $2.21,  was  concrete  unloaded  last  year  on  the  bank  to  free  the  barges  for  high- water 
exnei^ncy  work,  and  the  cost  of  reloading  this  has  been  added  to  the  original  value. 

Ckyet  of  mattresses  in  place: 

(Construction  of  mattresses $34, 989. 78 

Towing  of  mattresses 2,042.00 

Sinking  of  mattresses 35, 695. 45 

Total 72,727.23: 

Cost  per  square  foot  in  place $0,067 

Repairs  to  upper  bank  pavemerU. — Regrading  and  paving  the  upper  bank  at  section 
6,  and  minor  repairs  to  existing  pavement,  cost  $458. 

Felling  timber. — Such  trees  along  the  unprotected  bank  as  were  liable  to  cave  in  and 
form  obstructions  to  future  revetment  work  were  felled  and  logged  at  a  cost  of  $78. 

Installation. — ^Owing  to  the  fact  that  the  plant  when  not  in  use  is  cared  for  at  the 
Engineer  Depot  in  New  Orleans,  it  has  to  be  towed  upstream  about  300  miles  to  such 
places  as  Kempe  when  work  commences.  As  a  result  installation  expenses  are  high, 
being  for  this  work  $1,602.68. 

Surveys. — In  addition  to  survey  work  for  the  placing  and  locating  of  mattress  work, 
the  usual  detailed  hydrographic  survey  of  the  bend  was  made,  the  total  expenditures 
for  this  account  being  $1,277.17. 
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Cost. — The  total  disbursementfi  on  account  of  Kempe  Bend  revetment,  from  Mar 
1,  1903,  to  May  1,  1904,  were  $91,242.92,  distribated  aa  follows: 

Ck>n8truction  of  mattreases $34, 989. 73 

Towing  of  mattresses 2,042.00 

Sinking  of  mattresses 35,696.45 

Repairs  to  upper  bank  pavement 458.  OO 

Timber  felling 78.00 

Installation 1,602.68 

Surveys 1,277.17 

Miscellaneous 62.  (ft 

Repairs  to  plant 2,218.16 

Careof  plant 2,605.30 

New  plant 2,584.20 

Contingencies  and  administration 7, 630. 13 

Total 91,242.92 

Deduct  value  of  material  on  hand 2,529.00 

Total  gross  cost 88,713.« 

Deduct  ''repairs  to,"  ''care  of,"  and  "new  plant"  and  "contingencies 
and  administration" 15,037.79 

Total  net  cost 73,676.1$ 

Summary, — ^There  was  no  upper  bank  grading  or  paving  done  in  Kempe  Bend  this 
season.  In  lieu  of  this  the  mattress  woi^  on  the  nudn  revetment  was  carried  up  to 
about  a  half  stage  of  the  river. 

Linear  feetof  bank  protected 3,760 

Linear  feet  of  bank  mattressed 3,760 

The  total  cost  of  the  season's  work  is  $88,713.92,  giving  a  gross  cost  per  linear  foot 
of  protected  bank  of  $23.60.  The  total  amount  expended,  lees  "re^rs  to  plant," 
"care  of  plant,"  and  "new  plant"  and  "contingencies  and  admrnistration,"  b 
$73,676.13,  giving  $19.60  as  the  net  cost  per  linear  foot  of  protected  bank. 

Oondusion. — As  has  been  mentioned  in  previous  reports,  Kempe  Bend  revetment 
is  under  strain  at  moderate  and  low  sta^  of  the  river.  At  date  of  this  report  tht 
river  is  at  high  stage  and  there  is  but  little  current  along  the  revetment  No  pon* 
tive  statement  as  to  the  condition  of  the  work  or  its  effectiveness  can  be  made  until 
the  low  water  of  1904.  There  is  now  3  detached  pieces  of  revetment  in  Kempe  Bend 
respectively,  883,  1,395,  and  5,315  feet  long,  a  total  of  7,593  feet 

IMPROVING  THB  HABBORS  AT  NATCHEZ  AND  VIDAUA,  MISSISSIPPI  AND  LOUISIANA  (GILB 

BBND  revetment). 

At  date  of  last  report  the  total  length  of  protected  bank  in  Giles  Bend  was  14,674 
feet,  all  of  which  was  in  good  condition. 

The  funds  available  for  this  work  during  the  past  season  were  quite  limited  and  it 
was  proposed  to  expend  them  for  the  maintenance  of  existing  work,  which  has  been 
done. 

In  August,  after  the  decline  of  the  flood  of  1903,  a  cave  about  300  feet  long  occurred 
near  the  lower  end  of  the  revetment  As  there  had  been  no  scour  along  the  sab- 
aqueous  work  and  the  upper  bank  pavement  was  heavily  overlaid  with  deposit,  it  vi 
assumed  that  the  cave  was  caused  by  an  underlying  strata  of  quicksand.  Tne  T&DSi' 
tressing  of  this  cave,  repairing  spurs  Nos.  1,  12,  and  13,  and  some  places  in  the  upper 
bank  pavement,  and  the  felling  of  timber  alons  the  unprotected  bank  that  might 
cave  in  and  obstruct  future  revetment  constituted  the  work  of  the  season. 

Itinerary.— The  mattresses  for  this  work,  as  well  as  those  for  Bondurant  and  Kempe, 
were  built  at  Warren  ton  bar.  On  Januarv  23,  1904,  the  quarter  boat  Gamma,  with 
the  necessary  force  and  plant,  was  moved  from  Kempe  to  Giles  Bend  and  the  sink- 
ing of  mattresses  in  the  cave,  the  repairing  of  spurs  and  upper  bank  pavement,  and 
the  felling  of  timber  commenced.  All  of  this  work  was  completed  by  February  9. 
1904,  except  the  sinking  of  a  shore  mattress  in  the  pocket  cave.  As  it  was  desirable 
to  have  this  mattress  reach  well  up  the  bank,  the  sinking  was  delayed  until  March 
26,  when  the  river  had  risen  to  a  sufficiently  high  sti^.  The  detailed  cost  d 
mattress  construction  is  given  elsewhere.  That  of  the  omer  items  is  analysed  u 
heretofore. 
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Mattrese  construction.:  127,560  square  feet,  at  $0.03239,  $4,131.67. 
Touing. — All  of  the  mattresses  were  towed  from  Warrenton  bar  to  Giles  Bend,  a 
distance  of  about  90  miles. 

Tug  Otml.  GiUe^pie,  5  days,  at  $27 $135.00 

Tug  GenL  Abbot,  8  days,  at  $24 192.00 

Total 327.00 

Square  feet  of  mattress  towed 127,560 

Cost  per  square  foot  for  towing $0. 00266 

Sinking. — No  incident  worthy  of  mention  occurred. 

Steamers  and  tugs $427. 00 

Lumber,  wire,  wire  nails,  etc 55.50 

860  tons  concrete  ballast,  at  $2.032 1,737.20 

Miscellaneous 42.00 

Provisions 290.00 

Payrolls 706.85 

Total 3,258.55 

Square  feet  of  mattress  stmk 127,560 

Cost  per  square  foot  to  sink $0.0260 

Cost  of  mattress  in  place: 

Construction  of  mattress $0.03239 

Towing  of  mattresses 00256 

Sinking  of  mattresses : 03280 

Total  cost  per  square  foot  i  n  place 067  75 

Ii^pair$  to  pavement.  —On  account  of  a  sudden  rise  in  the  river  the  amount  of  repairs 
made  were  limited,  and  the  cost  was  onlv  $40.66. 

Timber  felling. — Along  the  unprotected  bank,  between  the  upper  and  lower  stretches 
of  revetment,  there  were  a  few  points  where  the  caving  approached  the  timber. 
Such  trees  as  were  likely  to  cave  in  and  obstruct  future  work  were  felled  and  logged, 
at  a  cost  of  $24.66. 

Surveys. — In  addition  to  the  usual  routine  stirvey  work  for  locating  the  mattresses 
and  platting  the  field  charts,  the  bank  line  was  carefully  located  bv  ordinates  meas- 
ured from  the  base  line,  and  a  complete  hydrographic  survey  made  over  the  entire 
bend,  at  a  cost  of  $1,277.35. 

Installation. — ^The  proportion  of  installation  expenses  charged  to  this  work  is  $350. 

Cost. — ^The  total  expenditures  on  account  of  this  work,  from  May  1,  1903,  to  May 
1,  1904,  were  $11,449.07,  divided  as  follows: 

Construction  of  mattresses $4, 131. 67 

Towing  of  matresses 327. 00 

Sinking  of  matresses 3, 258. 55 

Repairs  to  navement 40. 66 

Timber  felling 24.66 

Installation 350.00 

Surveys 1,277.35 

Repairs  to  plant 622.84 

Care  of  plant 231.75 

New  plant 313.52 

Administration  and  conting'^ncies 871. 07 

Total  gross  cost 11,449.07 

Deduct  last  frmr  items 2,039.18 

Total  net  cost 9,409.79 

Summary. — The  expenditures  have  resulted  in  the  placing  of  127,560  square  feet 
of  mattress  in  the  cave  near  the  lower  end  of  the  revetment,  minor  repairs  to  the 
upper-bank  pavement,  felling  of  timber,  and  a  complete  hydrographic  survey  of  the 
bend. 

Conclusion. — As  the  work  of  the  past  season  consisted  essentially  of  repairs  to 
existing  revetment,  a  unit  of  cost  is  not  practicable.  The  length  of  revetted  Dank  in 
Giles  Bend  is  now  14,790  feet,  all  of  which  is  in  fair  condition.  Considerable  caving 
has  occurred  along  the  unprotected  portion  of  the  bend,  this  being  marked  above 
HDur  No.  1.  The  survey  develops  scour  in  the  channel,  and  present  indications  are 
ifiat  there  will  be  considerable  loss  of  revetment  at  the  ends  of  existing  work  before 
i  •)eration8  are  resumed. 


Digitized  by  VjOOQ IC 


284    REPORT  OF  THE  CHIEF  OF  BNGINSEBS,  U.  S.  ARMY. 

NEW  ORLEANS  HARBOR. 

At  date  of  last  report  the  spur  dikes  and  continuous  revetment  placed  on  the  cav- 
ing banks  in  various  portions  of  the  harbor  were  generally  in  good  condition.  Some 
of  the  epurs  in  the  Gouldsboro  Bend  are  now  nearly  twenty  years  old,  and  it  has  not 
been  necessary  to  expend  the  smallest  amount  on  them  for  repairs. 

Operations  planned  during  the  past  season  were  to  complete  the  project  of  last 
year,  which  provided  for  mattressing  the  lower  bank  above  the  Southport  wharf  for 
a  leuRth  of  1,800  feet  with  mattresses  250  feet  wide,  with  their  inshore  edges  aloz^ 
the  60-foot  contour,  and  extending  the  existing  revetment  for  a  length  of  about  4,1^ 
feet  below  Southport  with  similarly  sized  and  placed  mattresses. 

But  a  small  amount  of  work  in  pursuance  of  this  project  was  done  last  season,  the 
reasons  for  which  were  fully  set  forth  in  last  annual  report.  During  the  present 
season  the  1,800  feet  of  revetment  above  Southport  has  oeen  completed,  and  3,770 
feet  of  the  work  below  has  been  placed. 

Itinerary, — The  mattresses  for  New  Orleans  Harbor  were  constructed  at  three  dif- 
ferent places:  Fancy  Point,  just  above  Port  Hickey;  the  bar  at  the  lower  end  of 
Tunica  Islaiid,  and  at  Warrenton  bar,  just  below  Vicksburg. 

On  Julv  29  the  quarterboat  Ddta  was  placed  in  commission  and  left  the  engineer 
depot  at  New  Orleans  in  tow  of  the  tug  General  Humphreys.  She  arrived  at  Fancy 
Point  and  commenced  cutting  willows  and  building  ways  on  August  2,  1903.  Mat- 
tress construction  was  begun  on  August  10.  The  quarterboat  Aeie?  Orleans  left  the 
engineer  depot  on  August  13  and  arrived  at  Fancy  Point  on  August  15.  Mattren 
construction  was  pushed  with  the  force  on  both  ^oats  until  August  26,  when  the 
Delia  was  moved  to  the  bar  just  below  Tunica  Island,  and  on  September  6  the  A«r 
Orleans  ivas  also  transferred  to  the  same  locality.  Both  boats  were  engaged  on  mat- 
tress construction  until  September  15,  when  all  the  willows  on  the  bar  were  used  up, 
the  quarterbcMit  put  out  of  commission  and  returned  to  the  engineer  depot.  On 
August  29  the  nrst  tow  of  mattresses  was  brought  to  New  Orleans.  Contnmr  ta 
expectations,  based  on  previous  experience  in  New  Orleans  Harbor,  they  silted  up 
very  fast,  and  hurried  preparations  were  made  to  sink  them  in  proper  position  to 
avoid  loss.  Notwithstanding  every  effort,  one  section  was  lost  at  its  moorings. 
Fortunately  it  sunk  at  a  locality  where  previous  caving  of  the  bank  made  it  of  some 
use  by  reenforcing  revetment  already  in  place.  On  September  22  the  first  mattren 
was  successfully  sunk,  and  from  that  time  until  December  16,  when  the  last  mattres 
was  sunk,  operations  progressed  without  incident  worthy  of  mention.  On  December 
16  all  work  practicable  with  available  funds  was  completed,  the  plant  put  out  of 
commission  and  returned  to  the  engineer  depot. 

The  working  season  in  New  Orleans  Harbor  lasted  from  July  29  to  December  16, 
a  period  of  one  hundiaed  and  forty-one  days,  durina  which  time  1,215,000  square  feet 
of  mattress  (27t%  acres)  were  built  and  towed  to  New  Orleans  and  1,200,000  square 
feet  (27j-(f  acres)  successfully  sunk  in  place. 

Mattress  constrtictwn. — The  usual  type  of  framed  mattress  was  used,  constructed  in 
the  manner  described  in  previous  reports.  About  12,660  cords  of  willow  brush  were 
used,  cut  from  296  acres  of  land.  Tne  weather  and  river  conditions  were  generally 
favorable,  but  the  willows  had  to  be  hauled  a  long  distance  and  the  prolonged  hign 
water  had  deeply  overlaid  the  bars  with  deposit  which  did  not  drj'  out,  rendering 
the  roads  soft  and  limiting  the  load  that  could  be  hauled.    Details  are  as  follows: 

WiUoiv  brush: 

Teams  hauling $7, 307. 70 

Cutting,  loadine,  etc *  9,107.10 

Privilege  of  land 296.40 

Total 16,711.20 

Total  cords  of  willow  brush,  about  12,660.     Cost  per  cord,  delivered  at  ways,  $1.32. 
Construction — 

58,000  feet  B.  M.  miscellaneous  lumber,  at  $12.40 $719.20 

448,976  feet  B.  M.  2  by  4  inches  lumber,  at$12.40 5,567.30 

160,427  feet  B.  M.  3 by  6  inches  lumber 1,989.27 

13,400  pounds  9-inch  steel  wire  nails,  at  $2.25 301.50 

30,000  pounds  6-inch  steel  wire  nails,  at$2.15 645.00 

8,500  poundH  4-inch  steel  wire  nails,  at  $2.15 182. 75 

10,900  ix)unds  No.  10  galvanized  wire,  at  $2.45 267.(^ 

42,000  treenails 100.00 
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12,660  cords  of  willow  brush,  at  $1.32 $16,711.20 

£$teatneF8  and  tugs 2, 652. 00 

Miscellaneous 41. 34 

Provisions 4,648.89 

Payrolls 9,618.60 

Total ^ 43,344.10 

Square  feet  of  mattress  built,  1,215,000.     Cost  per  square  foot  to  build,  $0.0356. 

Tawing. — The  mattresses  were  towed  from  Pancy  Point  and  Tunica  Island,  respect- 
ively 148  and  175  miles  from  New  Orleans.  A  small  portion  of  the  mattress  work, 
<;ontainin^  90,000  square  feet,  was  towed  from  Warrenton  Bar,  a  distance  of  350 
miles.     The  largest  tow  brought  down  by  one  boat  covered  an  area  of  3t^  acres. 

Steamer i?awo«,  27 days,  at$36 $972 

TA« /2om,  15  days,  at  $33 495 

Steamer  General  NewUm^  29  days,  at  $32 928 

Tug  General  GUlegpie,  50  days,  at  $27 1,350 

Tug  General  Ccmigtock,  7  days,  at  $22 154 

Total 3,899 

Total  square  feet  of  mattress  towed,  1,215,000.  Cost  per  square  foot  for  towing, 
fO.  00321. 

Sinking. — No  quarterboat  was  available  for  the  force  engaged  on  this  work.  The 
cabin  of  grader  No.  5  was  used  as  headquarters  for  the  accommodation  of  the  princi- 
pal employees  and  a  few  laborers.  The  labor  generally  was  employed  by  the  day, 
without  quarters  or  subsistence,  this  being  practicable  when  witnin  the  limits  of' a 
large  city  like  New  Orleans.  No  doubt  some  economy  resulted,  as  the  cost  of  sink- 
ine  was  low.  It  must,  however,  be  considered  that'ballast  on  hand  and  used  in  New 
Orleans  Harbor  costs  about  one-third  less  than  on  other  similar  works  in  the  district, 
and  that  during  low  water  there  is  but  little  current  and  consequently  but  small 
expense  for  steam  power  to  handle  the  plant  and  mattresses. 

Steamers  and  tugs $2,062.00 

Lumber,  wire,  wire  nails,  etc 466. 79 

8,409  tons  of  rock  ballast,  at  $1.35 11,352.15 

Miscellaneous 18. 58 

Provisions 2,169.76 

Payrolls 11,784.72 

Total 27,854.00 

Square  feet  of  mattress  sunk  in  place,  1,200,000.  Cost  per  square  foot  to  sink, 
fO.0231. 

Cost  of  mattress  ni  place: 

Construction  of  mattresses $43, 344. 84 

Towing  of  mattresses 3, 899. 00 

Sinking  of  mattresses 27, 854. 00 

Total , 75,097.84 

Cost  per  square  foot  in  place,  $0.0625. 

Sun}ey8. — The  usual  survey  work  incidental  to  placing  the  mattresses  and  plattinj? 
the  field  chart  was  supplemented  by  a  detailed  hydrographic  survey  covering  all 
places  where  work  had  been  done  in  this  harbor.    The  cost  was  $1,128.06. 

InstaUaiion. — The  towing  of  the  quarter  boats  to  Fancy  Point  and  Tunica  Island 
and  other  installation  expenses  amounted  to  $403.02. 

Cost. — ^The  total  cost  of  the  work  in  New  Orleans  Harbor  from  May  1,  1903,  to 
May  1,  1904,  is  $87,375.39,  distributed  as  follows: 

Construction  of  mattresses $43,344.84 

Towing  of  n)attre8ses 3,899.00 

Sinking  of  mattresses 27,854.00 

Surveys 1,128,06 

Installation 403.02 

Miscellaneous 78. 83 

Repairs  to  plant 1,048.08 

Care  of  plant 1,707.37 
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New  plant $2,425.40 

AdminiBtration  and  contingencies 5,486.79 

Total  gross  cost 87,375.39 

Deduct  last  four  items 10,667.6i 

Total  net  cost 76,707.75 

The  total  field  expenses  for  the  year  exceed  the  expenditoies  recorded  by  the 
office  for  the  same  pjeriod  by  119,947.47.  This  is  explained  by  the  value  of  material 
on  hand  at  the  be^nning  of  the  season,  and  by  the  fact  that  the  ballast  need  had 
been  paid  for  principally  during  previous  yearp.' 

Summary, — ^The  total  work  of  the  season  was  the  placing  of  1,200,000  square  feet 
(27^^  acres)  of  mattress  in  the  Southport  (CarroUton)  Bend,  revetting  the  lower  por- 
tion of  4,750  linear  feet  of  bank.  The  gross  cost  per  lineal  foot  was^lS.iO,  and  the 
net  cost  $16.15. 

Conchmon. — As  all  work  in  New  Orleans  Harbor  is  at  or  below  low- water  mark, 
and  the  river  is  now  at  a  high  stage,  nothing  certain  is  known  of  its  condition,  which 
is  believed  to  be  good.  The  survev  recently  completed  appears  to  indicate  that  the 
work  is  serving  well  the  purpose  for  which  it  was  design^,  even  that  portion  of  it 
placed  as  far  back  as  1884.  A  brief  history  of  this  work  will  be  found  in  the  annual 
report  for  1897,  page  3797. 

PLANT. 

At  date  of  last  report  the  plant  consisted  of  49  large  pieces.  During  the  year 
it  has  been  reduced  bv  the  condemnation  of  Grader  No,  Sy  the  tug  TOda,  stem-whee) 
steamboat  Ruby^  and  barges  Nos.  5,  8,  and  9.  It  has  been  increased  by  5  nev 
standard  gunwale  barges,  of  creosoted  timber,  Nos.  8,  12,  33,  34,  and  35,  leaving  the 
number  of  pieces  1  less  than  last  year. 

The  5  new  barges  are  part  of  a  contract  for  10,  entered  into  last  year,  on  which 
the  contractor  has  made  very  slow  progress.  It  is  now  hoped  to  have  the  remaining 
5  barges  of  this  contract  delivered  withm  the  next  few  months. 

Authority  to  build  a  new  steel  hull  stem-wheel  steamboat,  to  replace  the  Rvib^, 
was  obtained,  and  a  contract  for  its  construction  entered  into.  Fair  progress  has 
been  made  by  the  contractors,  and  the  delivery  of  the  boat  is  expected  li^fore  the 
forthcoming  low- water  season. 

The  construction  of  4  more  standard  baiges,  of  creoeoted  timber,  has  been  author- 
ized, and  contract  for  their  construction  made.  One  of  these  bfl^iges  is  practically 
completed,  and  the  early  delivery  of  the  remaining  3  is  expected. 

It  has  been  necessary  to  move  the  engineer  depot  at  which  the  plant  is  cared  for 
from  opposite  Audubon  Park  to  a  point  about  1  mile  farther  up  the  river,  where  a 
stretch  of  river  front  about  1,000  feet  in  length  was  obtained  from  the  city  of  New 
Orleans.  The  moving  of  the  lai^y^e  amount  of  material  and  property,  an^  the  con- 
struction of  new  temporary  buildmgs,  sheds,  etc.,  has  been  an  item  of  considerable 
expense  in  the  care  and  maintenance  of  the  plant 

Repairs. — The  work  of  caring  for,  maintaining,  and  repairing  the  plant  of  the  dis- 
trict, has  been  carried  on  as  heretofore  at  the  engineer  depot  at  'Sew  Orleans,  La. 
The  following  is  the  work  done,  in  detail: 

Tug  General  Gillespie. — Was  docked  in  commercial  dock;  51  rivets  were  pat  in  plates 
of  hull;  the  hull  outside  was  thoroughly  cleaned  and  given  two  coats  of  coal  tar 
applied  hot;  the  old  brass  bushing  and  tail'  shaft  was  removed  and  neoessary  meas- 
urements taken  for  new  stem  bearing;  tug  was  then  taken  out  of  dock;  the  stem  dock 
at  engineer  depot  was  used  when  shaft  and  a  new  cast-iron  bearing  were  placed  in  ]>osi- 
tion;  a  new  sleeve  was  made  and  shrunk  on  tail  shaft;  5  collars  for  thrust  bearingB 
were  refilled  with  white  brass;  a  new  coupling  for  tail  shaft  was  made  and  shmni 
on  phaft;  all  lost  motion  was  taken  out  of  reversing  gear;  main  throttle  valve  was 
taken  out,  reground,  and  fitted  to  seat;  4  new  cast-iron  packing  rings  were  made  and 
fitted  to  high-pressure  piston  valve;  all  pumps  and  condenser  overhauled,  and  all 
leaking  tubes  repaired;  inside  of  hull  cleaned  and  given  two  coats  of  red  lead;  a  new 
fioor  in  coal  bunkers  and  fireroom  pot  down,  and  cast-iron  fioor  plates  were  laid  in 
cement  over  wooden  fioor  in  fireroom;  new  roof,  consisting  of  No.  6  canvas,  given 
two  coats  of  paint,  was  put  on  pilot  house  and  cabin;  roof,  pilot  house,  and  cabin 
were  painted;  in  March,  1904,  stern  dock  was  put  under  the  tog,  broken  wheel  was 
removed,  and  a  new  wheel  fitted  to  shaft;  the  rudder  post  was  out  out  to  make  room 
for  a  balance  rudder,  and  a  new  balance  rudder  was  made;  34  boiler  tubes  were 
repaired ;  new  bridge  walls  made,  and  other  minor  repairs  made  to  machinery.  Cost, 
$2,123.60. 
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Ikig  General  Humphrey b, — Docked  in  commercial  dock;  hull  cleaned  and  given  one 
coat  of  c^  tar  applied  not;  the  wheel  and  tail  shaft  were  removed,  and  neceesary 
measurements  tiULen  for  new  stem  hearing;  tug  then  taken  out  of  dock;  the  stem 
dock  at  engineer  depot  was  then  used,  when  shaft  and  wheel  were  placed  back  in 
position;  a  new  sleeve  was  made  and  fitted  to  tail  shaft;  a  new  stem  bearing  was 
made  and  fitted  in  place;  two  sets  of  brasses  were  made  for  fork  end  of  connecting 
rod;  pins  and  crossnead  turned  to  fit  new  brasses;  slides  were  planed  on  go-ahead 
side;  2  new  brass  gibs  made;  2  old  gibs  refaced  with  copper  plates;  2  collars  for 
thrust  bearing  infilled  with  white  brass;  one  cast-iron  box  was  made  and  filled  with 
white  brass;  the  reversing  gear  was  refitted  and  all  lost  motion  taken  up;  copper 
exhaust  pipes  to  main  engine  repaired;  6  coupling  bolts  for  coupling  the  shaft  were 
made;  auxiliary  pump  overhauled  and  repaired;  inside  of  hull  cleaned  and  given  two 
coats  of  red  lead;  a  new  fioor  was  make  for  bunkers  and  fireroom;  new  cast-iron 
floor  plates  were  laid  on  cement  in  fireroom;  steering  gear  repaired;  new  roof,  new 
facing,  and  waterway  were  put  on  pilot  house;  deck  repaired  and  calked;  inside  of 
kitchen  and  outside  of  cabin  paint^;  all  auxiliary  steam  pipes  repaired;  in  August, 
1903,  the  tug  returned  to  depot  with  broken  wheel  and  rudder,-  and  cracked  tail  shaft; 
dock  was  put  under  tug;  new  end  was  put  on  shaft,  rudder  and  shoe  repaired,  and  a 
new  wheel  put  on;  slides  of  main  engine  were  replaned,  new  ^bs  made  and  fitted 
with  white  orass  and  fitted  to  crosshead;  other  currrent  repairs  have  been  made 
during  the  season.     Cost,  $2,388.39. 

Tug  General  Cometock. — A  new  wrought-iron  trunnion  crosshead  was  forged,  fin- 
ished, and  fitted;  2  pairs  wrought-iron  jaws  turned  and  fitted  to  crosshead;  4  mild 
steel  bolts  fitted  to  new  jaws;  turned  and  fitted  1  new  piston  rod  to  piston  head;  forged 
and  fitted  new  fork  end  to  connecting  rod;  2  pairs  of  gibs  and  brasses  were  fitted  to 
crosshead;  2  new  cast-iron  slides  were  made  and  bolted  to  frame  of  engine;  crank 
pin  was  trued  up  and  brasses  fitted  to  pins;  slide  valve  was  faced  and  valve  seat  fitted 
to  same;  new  steel  rudder  stock  was  made  and  fitted  to  tail  shaft;  new  cast-iron  col- 
lar and  1  new  steel  set  screw  made  and  fitted  to  thnist  bearing;  top  of  chimnev 
repaired;  capstan  engine  repaired;  tug  was  docked,  all  large  seams  and  butts  calkeu, 
and  side  of  hull  to  water  line  given  a  coat  of  coal  tar  applied  hot;  inside  of  hull 
cleaned;  26  new  deck  beams,  and  entire  new  deck,  fender  streaks,  chocks,  pull  bitt, 
and  1  new  set  of  stem  bitts  put  on;  sills  under  cabin  and  pilot  house  repaired;  new 
waterway  and  nosing  put  on  roof  of  pilot  house  and  cabin;  new  roof  was  put  on  pilot 
house  and  cabin;  the  old  coal  bunkers  were  taken  out  and  new  ones  put  in;  new  set 
of  fire  liners  and  new  brick  work  was  put  in  furnace;  pilot  house,  inside  and  outside 
of  cabin,  and  hull  to  water  line  were  painted.    Cost,  $2,014.95. 

Tug  General  Abbot, — Docked;  hull  cleaned  and  given  two  coats  of  coal  tar  applied 
hot;  new  head  was  put  on  stem;  deck  repaired  and  calked;  new  quarters  for  crew 
were  made  in  after  cabin;  guard  rail  was  repaired;  the  hold  was  cleaned  inside  and 
given  two  coats  of  red  lead;  new  sleeve  was  made  and  fitted  to  tailshaft.  and  new 
cast-iron  bearing  was  made;  rudder  post  was  cut  out  and  new  balance  raader,  with 
tiller  and  ball  bearing  made;  packing  of  high  pressure  piston  was  repaired;  cross- 
head  and  gibe  were  repaired,  and  new  sets  of  brasses  made  and  fitted  on  either  end 
of  same;  straps,  gibs,  and  keys  were  refitted;  the  crank  pin  was  trued  up  and  new 
brasses  made  and  fitted  to  pin;  all  lost  motion  was  taken  out  of  link;  new  brasses  for 
go-ahead  and  go-astern  eccentric  rods  were  made  and  fitted  to  same;  all  straps,  gibs, 
and  keys  were  fitted  to  stub  ends. 

Thrust  bearings  were  repaired  and  the  old  rings  were  refaced  fore  and  aft;  new 
thrust  bolts  and  nuts  were  made;  keys  for  same  were  tmed;  throttle  valve  and  piston 
valve  were  repaired;  all  lost  motion  was  taken  out  of  reach  rods;  new  valve  stem 
with  bracket  made  for  reversing  engine;  crosshead  was  repaired  and  refastened  to 
piston;  guide  yoke  was  rebushed;  rock-shaft  journals  were  trued  up  and  box  for 
same  made  with  new  cap;  crank  arm  was  refastened  to  shaft;  lost  motion  was  taken 
out  of  connecting  hangers  and  new  turned  washers  and  cap  bolts  furnished;  slotted 
part  of  cut-off  arm  was  redressed;  cut-off  block  was  refittea;  cut-off  arm  was  refitted 
to  shaft;  brasses  were  made  and  fitted  to  both  ends  of  reach  rods;  all  pins  were 
straightened  where  bended,  and  tmed  up;  the  handling  levers  of  throttle  valve  and 
reversing  engine  were  transfer!^  from  starboard  to  port  side  of  main  engine;  the 
circulating  pump  was  fitted  with  new  shaft,  and  brasses  made  for  both  ends;  new 
brasses  for  both  ends  of  connecting  rods  were  made;  new  nut  and  pin  for  piston  were 
made;  crosshead  pins  were  trued  and  refastened;  valve  rods  were  rebushed  and  pins 
trued  up;  heater  pipes  in  heater  were  repaired;  all  tubes  in  the  condenser  were 
taken  out  and  new  ones  put  in;  all  steam  pipes  were  repaired;  new  steam  capstan 
has  been  purchased  but  has  not  yet  been  installed;  an  auxiliary  air  pump  was 
installed  in  hold  of  tug;  other  minor  repairs  were  made  to  the  tug  during  the  year. 
Coet,$3,371.78. 
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Steamer  General  John  Newton, — Two  rudder  stocks  and  1  new  radder  were  made; 
1  radder  repaired;  1  new  pair  of  double  bits  were  made;  400  feet  of  decking  pat  oa 
deck;  166  feet  of  plank  shear  put  in  on  guards;  166  feet  of  guard  rim  put  on  guardis:  4 
iron  cavils  put  back  in  place  after  deck  was  repaired;  8  new  stationary  and  8  ner 
swinging  fenders  were  made;  a  new  swinging  stage  was  made;  all  new  deck  calked: 
breeching  on  boiler,  furnace  front,  and  ash  pan  under  boiler  repaired;  brick  work  in 
furnace  repaired;  all  the  machinerjr  and  steam  pipes  have  been  repaired;  wheel  ha^ 
been  repaired;  a  new  linen  locker  m  cabin  was  made;  the  boat  was  painted  ineode 
and  out;  other  minor  repairs  were  made  during  the  year.     Cost,  $1,667.11. 

Dredge  The  Ram. — A  new  lignum vitfe  bearing  was  made  for  cutter  shaft;  4  csA- 
iron  shives  and  4  steel  pins  were  made  for  cutter  frame;  valve  seat  for  priming 
valve  of  centrifugal  pump  was  faced;  2  sets  of  packing  rings  were  made  and  fitted  to 
pistons  of  pumping  engine;  2  sets  of  cast  iron  packing  were  made  and  fitted  to  pistonsi 
of  propelling  engines;  discharge  pipe  of  centnfugal  pump  repaired;  new  runner  and 
liner  were  put  in  centrifugal  pump;  new  shaft  and  new  split  coupling  were  fitted  to 
•centrifugal  pump;  new  stub  ends  were  made  for  small  stocks* and  riveted  to  shell  of 
boiler;  new  fire-door  liners,  grate  bars,  and  bridge  walls  were  put  in  furnace;  30 
feet  of  new  guard  rim  put  on;  8  new  swinging  fenders  were  made  and  put  in  place;  t 
new  rudder  stocks  were  made;  all  rudder  irons  repaired;  a  new  propelling  wheel 
was  made,  treated  with  carbolineum  applied  hot  and  nven  one  coat  of  red  lead;  in- 
side of  hull  has  been  cleaned  twice  during  the  year  and  side  of  hu]«  and  deck  deanei 
and  painted;  inside  and  outside  of  cabin  has  been  scrubbed;  outside  of  cabin  painted: 
new  duplicate  parts  for  the  dredging  pump  wvre  purchased  during  the  year  and  are 
now  on  the  boat.    Cost,  $1,933.16. 

(h'oder  No.  5. — A  steam  capstan  taken  from  condemned  Grader  No.  3  was  installed 
on  Grader  No.  6;  sheathing  on  deck  repaired;  the  house  and  the  hull  to  water  line 
were  painted;  the  hold  was  cleaned.    Cost,  $137.09. 

Mixer  barge  and  concrete  plant. — A  new  hopper  to  mixer  was  made  and  roof  repaired; 
4  iron  bitts  refastened;  all  iron  and  w^ooden  mold  boards  cleaned  and  repaired;  the 
crown  sheet  of  the  boiler  was  cut  out  and  a  new  one  put  in;  crank  shart  of  mixer 
engine  was  straightened;  new  pistons  and  new  packing  rings  fitted  to  each  engine: 
the  links  and  link  motion  was  overhauled;  2  new  iron  pulleys  8  by  18  inches  were 
fitted  to  shaft  of  engine  and  mixer;  a  new  shaft  for  drum  of  hoisting  engine  was  made 
and  drum  was  rebushed  and  fitted  with  new  friction  blocks;  new  pistons  and  pack- 
ing for  cvlinders  were  made;  cylinder  was  refastened  to  bed  plates  with  new  and 
larger  bolts;  32  double  knives  were  made  and  fitted  on  mixer  shafts;  a  new  end  wtf 
put  on  end  of  driving  shaft  of  conveyor;  journal  boxes  were  rebabbitted  and  4  new 
idlers  made  and  fitted.    Cost,  $1,129.40. 

Qfuirterboat  New  Orleans. — Hull  inside  was  cleaned;  4  graving  pieces  put  in  plank- 
ing of  hull;  all  open  seams  were  gone  over  by  the  calkers;  250  feet  of  plank  shear, 
250  feet  of  nosing,  and  250  feet  of  lower  plank  shear  were  put  on  guards;  deck  repaired 
and  calked;  railing  on  upper  deck  repaired;  3  new  stationary  fenders  put  in;  3  new 
cavils  made  and  put  in  place;  all  blankets  washed;  bed  ticks  refitted  with  excelsior; 
inside  of  laborers'  quarters  scrubbed  and  disinfected.     Cost,  $336.85. 

Quarterboat  Alpha. — Was  docked;  all  the  old  gunwales  and  rakes  were  removed 
from  hull;  new  gunwales  and  rakes  were  put  in  place;  42  outriggers  renewed;  new 
<lec^k  put  on  each  end  of  boat;  new  guards  put  on;  all  guard  rims,  covering  boards, 
and  upper  and  lower  plank  shear  put  on;  4  new  bottom  plank  put  in;  bottom,  eideg, 
and  rakes  calked;  all  timber  in  hull  was  treated  with  carbolineum  applied  hot;  dining 
room  in  cabin  was  enlarged;  2  staterooms  were  enlarged;  the  boat  was  painted  inside 
Hnd  out;  old  roof  was  removed  and  a  new  one  put  on.    Cost,  $971.73. 

Quarterboat  Delta. — Guards  repaired;  2  new  cavils  made  and  bolted  in  place;  1  iron 
bitt  bolte<l  to  deck;  deck  on  each  end  calked;  4  new  carlines  put  in  upper  deck  and 
upper  deck  repaired;  roof  repaired;  tioorin  kitchen  repaired;  2  roHs  of  stanchions 
put  in  under  deck  beams  to  fioor  beams;  hold  cleaned;  outside  of  cabin  and  inside 
of  rooms  and  hall  painted;  ice  boxes  repaired;  a  new  wash-down  closet  was  installed: 
3  new  window  sasnes  put  in;  all  bed  ticks  washed  and  refilled  with  excelsior;  all 
blankets  washed;  2  closets  on  deck  repaire<i.    Cost,  $448.44. 

Qwarterboat  Gamma. — Gnanis,  lower  deck  and  tipper  deck  at  each  end  were 
repaired;  roof  given  a  coat  of  roofing  paint,  cooking  stoves  and  stove  pipe  repaired; 
water-closets  repaired ;  all  blankets  and  bed  ticks  washed  and  ticks  refilled  with 
excelsior;  in  April,  1904,  the  top  sides  of  gunwales,  10  strakes  high  on  each  side,  were 
torn  out  and  new  gunwales  put  in;  35  old  outriggers  taken  out  and  new  ones  put  in; 
the  ends  of  22  carlines  repaired;  all  windows  put  in  on  one  side;  bunks  in  three 
sleeping  rooms  put  up  in  place;  6  graving  pieces  put  in  gunwales  under  outriggers; 
the  hull  from  water  line  up  was  calke<l;  all  new  gunwales  and  outriggers  were 
treated  with  carbolineum  applied  hot.     Cost,  $1,395.32. 
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Sarge  No.  j?.— Docked;  14  floor  beams  repaired;  800  feet  of  bottom  planking  put 
in;  the  bottom,  rakes,  and  sides  calked;  6  iron  bitts  were  refastened;  capstan  was 
taken  up,  deck  renewed,  and  capstan  put  back  in  place;  the  deck  was  given  a  coat  of 
pine  tar,  then  tarred  paper  was  laid  and  a  coat  of  roofing  pitch  applied;  the  deck 
^was  then  sheathed  with  1  by  12  inch  planking.    Cost,  $454.42. 

JSarge  No,  3. — Hold  of  barge  cleaned.    Cost,  $10.25. 

Harge  No.  4. — Hold  of  barge  cleaned.     Cost,  $11.50. 

Sarge  No.  6. — Camel  dock  was  put  under  each  end  of  bar^e;  2  rake  plank,  3  short 
pieces  and  2  graving  pieces  put  in  rakes;  rakes  and  top  sides  from  water  line  up 
calked;  deck  repaired;  hold  cleaned.    Cost,  $63. 

Barge  No.  7. — Camel  dock  put  under  each  end;  6  rake  plank  and  4  short  pieces  of 
rake  plank  put  in  rakes;  rakes  and  top  ribs  calked;  6  iron  bitts  refastened  to  deck; 
liold  of  barge  cleaned.     Cost,  $92. 

Barge  No.  10. — Camel  dock  was  put  under  one  end  of  bailee;  2  pieces  of  rake  plank 
-were  put  in  and  rakes  calked ;  2  iron  bitts  were  refastened;  hold  cleaned.     Cost,  $20.75. 

Barae  No.  ii.— Camel  dock  put  under  one  end  of  barge,  2  pieces  of  rake  plank  put 
in  ana  rakes  calked;  hold  cleaned.    Cost,  $20.31. 

Barge  No.  7-^. ^Sheathing  on  deck  repaired.    Cost,  $6. 

Barge  No.  IS. — Camel  dock  was  put  under  the  barge  twice  during  the  year;  6  rake 
plank  were  put  in  rakes;  rakes  ana  two  seams  above  water  line  were  calked;  4  grav- 
ing pieces  were  put  in  rakes;  hold  of  barge  was  cleaned.    Cost,  $150. 

Barge  No.  16. — Sheathing  on  deck  repaired.     Cost,  $19.50. 

Barge  No.  17. — Camel  dock  was  put  under  each  end;  6  short  pieces  of  rake  plank 
were  put  in;  rakes  and  top  sides  of  gunwales  were  calked;  during  January,  1904, 
l>arge  was  docked  and  150  feet  of  top  gunwales  were  put  in;  100  feet  of  deck  beam 
clainp  were  put  in  under  deck  beams;  150  feet  of  covering  board  were  put  on  deck; 
iron  bitts  taken  up,  400  feet  of  decking  put  down  and  iron  bitts  put  back  in  place; 
sheathing  on  deck  repaired;  250  feet  of  bottom  planking  put  on  bottom;  104  3  by  6 
inch  stanchions  were  put  in  to  supjwrt  the  deck;  70  pieces  of  4  by  4  inch  were  put  in^ 
to  support  deck  beam  clami)s;  18  rake  plank  and  4  short  pieces' of  rake  plank  were' 
put  in  rakes;  1  corner  iron  removed,  head  block  repaired  and  corner  iron  replaced; 
6  iron  hatch  covers  and  1  hatch  combing  repaired;  l)ottom,  sides,  and  rakes  calked; 
new  deck  calked;  inside  of  barge  cleaned  and  outside  painted.     Cost,  $457.60. 

Barge  No.  19. — Docked;  16  rake  plank  put  in  rakes;  11  graving  pieces  put  in  side 
of  gunwales;  outside  of  barge  was  sheathed  with  2  by  10  inch  lumber;  12  gunwale 
stiffeners  6  by  10  inches  by  6  feet  by  6  inches  were  Iwlted  to  gunwales;  52  floor  beams 
were  rei^iired  with  pieces  4  by  8  inches  bv  11  feet  long;  two  rows  of  stanchions  put 
under  deck  beams  to  floor  beams;  head  block  repaired  and  sheathed;  deck  repaired 
and  hold  cleaned  and  sides  painted.    Cost,  $622.69. 

Barge  No.  20. — Camel  dock  was  put  under  each  end;  12  rake  plank  and  4  short 
pieces  of  rake  plank  put  in  rakes;  head  block  repaired;  ends  of  gunwales  cut  off;  2 
pieces  6  bv  14  inches  by  7  feet  6  inches  put  in  rakes  and  sides  calked;  during  Octo- 
ber, 1903, 1i)arge  was  docked  and  9  rake  floor  timbers,  14  rake  plank,  and  12  gunwale 
clamps  were  put  in;  the  barge  was  sheathed  with  2  bv  10  inch  planking,  bolted  and 
spiked  to  gunwales;  all  butts  of  bottom  planking,  2  knuckle  seams  and  sides  and 
rakes  calked;  hold  cleaned  and  outside  ot  barge  painted.     Cost,  $618.58. 

Barge  No.  21. — Camel  docked;  10  rake  plank  and  4  short  pieces  of  rake  plank  put 
in  rakes;  rakes  and  gunwales  calked  to  water  line;  hold  cleaned  and  outside  of  tmrge 
painted.    Cost,  $103. 

Barge  No.  23. — Rakes  calked;  head  block  repaired  and  sheathed;  54  deck  beams 
repaired;  72  feet  of  deck-beam  clamp  put  in,  12  iron  bitts  were  taken  up,  deck 
repaired,  and  bitts  replaced;  hold  cleane<l;  deck  was  sheathed  with  1  bv  6  inch  lum- 
ber.    Cost,  $242.47. 

Barge  No.  25. — Docked;  16  rake  plank  put  in  rakes;  7  large  graving  pieces  put  in 
gunwales;  16  6  by  10  inches  by  6  feet  7  inches  gunwale  stiffeners  bolted  to  gunwales; 
outside  of  targe  sheathed  witli  2  by  10  inch  lumber;  bottom,  sides,  and  rake  calked; 
hold  cleaned  and  outside  of  barge  painted.     Cost,  $485.58. 

Barge  No.  :?5.— Camel  dock  put  under  each  end;  10  rake  plank,  2  rake  floor  tim- 
bers, and  52  fiUing-in  pieces  put  in  rakes;  rakes  and  sides  calked,  hold  cleaned,  and 
outside  of  barge  painted.     Cost,  $136.50. 

Barge  No.  27. — Va\c\\  end  of  all  deck  beams  repaired;  all  iron  bitts  taken  up,  new 
covering  board  and  deck  put  down,  and  bitts  replaced;  2  pieces  of  top  gunwales  put 
in;  all  deck  beam  clamps  repaired;  66  stanchions  put  under  derk  Ijeam  clamps  to 
support  deck.     Cost,  $145.90. 

Barge  No  ^.9.— Rakes  and  sides  calked;  hold  cleaned.     Cost,  $37.26. 
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Barge  No.  £9. — Docked;  1  rake  plank  and  4  short  pieces  put  in  rakes;  108  3  by  4 
inch  stanchions  were  put  in  under  deck  floor  beams  to  support  deck;  sheathing  of 
deck  repaired;  hold  of  baree  cleaned  and  outside  painted.    Cost,  $186.66. 

Barge  No.  SS. — Rakes  of  each  end  calked;  sheathing  on  deck  repaired;  hold 
cleaned.     Cost,  $65.70. 

Barge  No.  S3. — One  piece  of  top  gunwale  put  in;  covering  board  repaired;  hold 
cleaned.     Coat,  $59.50. 

Barge  No.  35. — Hold  cleaned.     Cost,  $18. 

Warehouse  barge. — Deck  repaired  and  calked;  3  iron  bitts  bolted  to  deck.  Coet 
$37.25. 

Section  dock. — Deck  repaired;  trunks  of  docks  were  repaired  and  calked;  stop 
waters  put  in  each  seam  of  bulkhead;  all  pumps  have  been  fitted  with  new  plungers. 
Coat,  $93:70. 

Camel  dock. — Trunk  on  one  end  renewed;  other  end  repaired;  trunks  and  deck 
calked.     Coat,  $96. 

Survey  skiff.— One  large  survey  skiff  was  made.    Cost,  $84.34. 

Current  repairs. — Included  under  this  hea<l  are  the  small  jobs  incident  to  the  main* 
tenance  of  the  plant  in  general,  and  not  chargeable  to  any  particular  piece.  Thej 
amounted  to  $312.86. 

Care  of  plant. — The  cost  of  caring  for  the  plant  while  not  in  use,  including  such 
items  as  watching,  setting  spars,  putting  out  and  taking  in  mooring  lines,  operating 
pump  boat,  expenses  of  one  tug  boat,  moving  property  from  old  to  new  depot,  erect- 
ing temporary  Duildings,  general  supervision,  etc.,  amounts  to  $6,051.04. 

Condition  o/p/an/.— Barges  Nos.  ff,  7,  and  -^4  are  beyond  economical  repair  and  vill 
shortly  become  entirelj[  unserviceable.  Barges  Nos,  i,  IB,  3,  16,  and  17  to  f7,  indn- 
sive,  are  rapidlv  decaying.  Most  of  them  nave  been  sheathed,  and  with  current 
repairs  two  or  three  years  more  of  service  may  be  obtained  from  some  of  them.  The 
hull  of  the  large  quarterboat  New  Orleans  is  in  bad  condition  and  beyond  economical 
.repair.    The  remainder  of  the  plant  is  in  very  good  condition. 

Conclusion. — During  the  year  the  plant  of  the  district  has  constructed  and  placed 
56i  acres  of  mattress  and  made  7,310  tons  of  ballast,  which  bears  testimony  to  its  effi- 
ciency. A  wise  policy  has  been  followed  of  replacing  worn-out  boats  and  baiges,  built 
of  ordinary  timber,  with  hulls  either  of  steel  or  of  wood  that  has  undergone  a  preserv- 
ing process.  A  continuance  of  this  plan  must  ultimately  result  in  a  plant  that  can  be 
maintained  in  an  efficient  condition  at  a  minimum  cost. 
Very  respectfully,  your  obedient  servant, 


Capt.  Chas.  S.  Bromwell, 

Corps  of  Engineers, 


H.  S.  Douglas, 

Assistant  Engineer. 


Table  shcming  comparative  sections  of  lower  Old  River  at  a  stage  of  water  36  feet  above  ihi 

zero  of  Barbres  gauge. 


Section. 

Ar 

ea. 

1900. 

1894. 

1899. 

1903. 

19 

20 

21 

28.730 
22,570 

29,212 
26,255 

28,493 
25,186 

24,620 
24.964 
22,415 

22 

21,280 
21,627 
21,925 
21,385 
21.110 
21,787 
20.682 
21,093 
19.725 
19,900 
19,280 
21,067 
21,090 
21,802 
22,622 
25,087 

25,906 
26, 507 
24, 662 
23,730 
22, 157 
22,327 
22, 457 
22,415 
22,602 
22,717 
23,072 
22,147 
23,135 
22,332 
28, '264 
28.952 

25. 584 
24.170 
22,615 
21,498 
23,079 
22,229 
22,544 
21,906 
21,409 
21.890 
21,703 
20,178 
23,147 

22,462 
24,5'25 

28.842 

23 

23,476 

24 

22.952 

26 

23,(^4 

26 

22, 443 

27 

28 

22,868 

29 

21.506 

80 

22, 175 

31  

21,433 

32 

21,745 

33 

21, 976 

34 

22,051 

35 

21,531 

36 

22, 682 

87 

28, 851 

38  

23. 791 

39 

22,037 
21,882 
24,926 

22,822 
21, 145 
20,802 

23,i08 
21,404 
21, 146 

24,805 

394 

45.:::::::::::::: 

21,597 

Width, 


1894. 


895 
825  I 


746 
710 
795 
756 
780 
795 
795 
782 
830 
815 
865 
786 
790 
840 
840 
886 


1899. 


680 
676 
616  I 


800 


750 
845 
786 
745 
760 
700 
686 
750 
746 
745 
740 
680 
690 
705 
775 
746 


665 
660 


1900. 


1908. 


978 
861 


708 
828 
781 
751 
752 
722 
723 
706 
702 
740 
778 
677 
694 
734 
776 
742 


726 


7» 

Tie 

72fi 
730 
685 


631 


71S 
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?abU  sliomng  comparative  sections  of  lower  Old  River  at  a  stage  of'ivater  S5feet  above  tJie 
zero  of  Barbres  gauge — Continued. 


Section. 

Area. 

Width. 

1894. 

1899. 

1900. 

1903. 

1894. 

1899. 

1900. 

1908. 

19,772 

20,196 

20,646 

21,067 

680 

666 

677 

685 

( 

19,632 
18, 707 

20  412 

20,628 
19,868 

22,286 
21,666 

680 

626 

700 

760 

20, 610 

665 

646 

650 

660 

18.896 

20.762 

21,761 

20,917 

665 

660 

643 

666 

1 

18,707 
18,967 

21, 120 

22,089 

676 

626 

626 

20,647 

28,371 

22,107 

685 

600 

629 

620 

19, 010 

20, 747 

12,  111 

21,299 

685 

660 

671 

630 

19,432 

20, 162 

19,842 

21. 192 

670 

665 

682 

690 

19,587 

20.727 

20,147 

20,868 

706 

645 

704 

700 

20, 155 

20,700 

19,816 

22,088 

720 

695 

692 

730 

20,627 

20,467 

19,300 

21,647 

780 

690 

702 

730 

1  - 

20  322 

20,447 

20,641 

770 

780 

742 

21,237 

20,665 

20,287 

21,782 

860 

696 

721 

726 

21,027 
20,254 

21.442 
20,907 

20,254 
20,524 

23,485 
22,097 

805 
765 

725 
713 

732 
685 

750 

706 

20,910 

20,592 

20,246 

22,095 

765 

710 

710 

706 

\ 

20,335 

19, 912 

20,423 

695 

650 

665 

19,505 

20,412 

20,628 

21,589 

696 

666 

666 

666 



18,697 

20,440 

20,461 

20,078 

707 

710 

742 

740 

20,117 

20, 177 

19,491 

20,646 

830 

716 

820 

760 

21,462 

22,500 

21, 171 

28.626 

870 

786 

797 

795 

21.867 
21,386 
22,035 
21.197 
20,667 
21,665 

12.445 
21,567 
21,462 
12, 4?2 
20,332 
21,615 

19,953 
20,973 
21,  SM 
19,814 
20,287 
20,607 

38,628 
20,085 
23,086 
21,974 
20,368 

835 
960 
865 
930 
910 
930 

810 
805 
830 
780 
740 
700 

827 
830 
817 
8^24 
750 
785 

810 

835 

810 

8*20 

825 

20.690 

20,980 

19,618 

21,241 

900 

766 

660 

680 

22, 152 

19,922 

20.582 

20,866 

890 

810 

788 

720 

21,022 

20,432 

18,692 

19,499 

830 

806 

690 

680 

21,587 

19,862 

19,661 

20,030 

835 

780 

791 

770 

21,377 

21,226 

19,753 

20,934 

960 

725 

908 

766 

21,285 
22,007 
20,977 
28,796 

19,442 

20,085 

825 

715 

767 

20,257 
19,227 
19,707 

19,882 
19,627 
20,344 

20,784 
21,691 
20,973 

860 
856 
840 

680 
660 
690 

676 
729 
677 

766 

740 

720 

20,277 

21,067 

20,390 

20,476 

726 

700 

710 

700 

22,427 
22,367 
21,240 

21,250 
19,627 
20,465 

20,669 
20,746 
20,379 

***"26.*232* 
20,027 

866 
890 
940 

690 
660 
710 

697 
676 
760 

676 

770 

20,116 
20,477 
20,072 
21, 197 
21,856 
19,335 
20,520 
20,417 
21,112 
20,905 
20,710 

20,805 
21, 127 
21,702 
22,846 
22,477 
21,930 
26,017 
21,810 
22,107 
19,617 
23,040 

20,201 
20,841 
21,683 
21,883 
20,896 
20,576 
20,238 
21,098 
20,607 
20,662 
20,068 

20,633 
20,563 
20,668 

776 
765 
710 
830 
706 
730 
930 
900 
905 
800 
725 

615 
615 
620 
666 
660 
655 
690 
685 
565 
535 
650 

640 
684 
622 
650 
681 
561 
688 
587 
590 
639 
602 

626 

640 

696 

20,6*26 
21,208 
20,399 
21,330 
20,826 
20,166 
20,069 

610 

600 

605 

620 

626 

585 

580 

21,015 
19,685 

19,605 
22,707 

20,406 
19,890 

20,666 
20,317 

770 
830 

■  686 
630 

601 
690 

610 

576 

19,992 

21,580 

•  21,699 

20,917 

730 

636 

696 

705 

20,072 

28,606 

19,235 

20,861 

696 

700 

699 

696 

20,117 

20,992 

20,163 

21,036 

705 

650 

640 

676 

20,342 

24, 110 

20,568 

21,222 

695 

645 

626 

636 

17,692 
21,290 

25.017 

23  939 

735 

695 

692 

19,720 

'20,262 

21.210 

726 

640 

642 

645 

23,063 
21,973 
22,027 
22,540 

780 

685 

716 

23,992 

22,157 

21,408 

995 

1,110 

790 

770 

23,747 

21,847 

22,625 

21,757 

.1,060 

1,050 

1,066 

790 

21,175 

23,140 

21,772 

20,871 

885 

1,015 

1,056 

705 

22,960 

24,222 

21,906 

20,610 

975 

936 

975 

620 

22,477 

26.190 

20,824 

19,789 

875 

875 

881 

740 

22,685 

23,115 

22,192 

20,365 

876 

865 

867 

690 

22,666 

23,290 

22,105 

20.246 

860 

880 

875 

670 

21,450 

25,180 

20,994 

22,945 

845 

840 

835 

830 

21,165 

21,6a5 

20,383 

22,887 

770 

725 

725 

740 

21, 107 

22,840 

20,278 

22,373 

820 

730 

740 

740 

21,835 

21,267 

19,670 

•22.322 

775 

790 

753 

7riO 

21,002 

21,802 

20,620 

•22,196 

795 

815 

796 

800 

21,220 

21,760 

20,627 

22,701 

830 

775 

772 

760 

20,760 

21, -270 

20,154 

22,817 

825 

780 

746 

735 

21,875 

21,727 

20,619 

20,922 

860 

705 

727 

730 

21,732 

21,692 

20,463 

'2'2, 268 

850 

7-20 

746 

725 

20,397 

20,872 

19.-H01 

21,253 

8-25 

745 

742 

730 

19,859 

20,477 

19,  W6 

21,614 

810 

710 

785 

716 
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Table  shounng  comparative  tteetions  of  lower  Old  River  at  a  Mage  of  water  35  feet  a})mik 
zero  of  Barhres  gauge — Continued. 


Section. 

1894. 

20,102 
20,670 
20,577 
20,070 
19,727 

Ar 

1900. 

1903. 

Width. 

1899. 

1894. 

1899.      I 

1900.  ; 

im 

112 

21.182 
21,257 
22.232 
22.005 
22,102 

19,844 
20,280 
20.683 
20,398 
20,508 

22,069 
21,561 
22,366 
21.289 
21,989 
21,955 
22,406 
21,223 

770 
880 
765 
700 
720 

735  1 
775  , 
690  1 
675  ' 
695 

692 

728 

765- 
647  1 
700, 

a 

113 

% 

114 

115 

1 16 

117    

1174 

19,975 
19,845 
19,787 
19,687 
19,425 
20,805 
20,787 

21,265 
22,285 
21,320 
21,550 
21,865 
23,005 
22,827 

20.672 
20.742 
21,445 
20,903 
20,014 
21,065 
20,049 

750 
700 
750 
670 

esA 

780 
800 

685 
680 
660 
680  i 
670  1 
785  1 
765  1 

6«| 

687 

755; 

707 

662 

8051 

787 

119 

120 

121 

21,669 
21,344 

122 

123 

124 

20,787 
21,792 
22,348 
21,678 
21,815 
27,691 

125 

126 

127 

19,»10 
18,470 

21,090 
21,905 

18,355 
18,936 

630 
600 

650  1 
650, 

623 
605. 

128 

129 

Totol 

Average  .. 

2,340,922 
20,901 

2,446,422 
21,843 

2,860,836 
20,990 

2,877.110 
21,809 

88,794 
798 

80.305  I 

717  1 

1 

81,234 
725  1 

:s,s 

Section. 

Maximum  depth. 

Mean  depth. 

1894. 

1899. 

1900. 

1903. 

1894. 

1899. 

1900.      1 

1«8. 

19 

40 
40 

45 
61 

50 
56 

67.7 
P2.6 
55.9 
68.8 
48.6 
46.0 
44.8 
46.3 
44.3 

26.5 
27.4 

82.6 
82.9 

29.3 
29.6 

20 

21 

22 

23 

40 
41 
40 
43 
43 
42 
40 
44 
45 
45 
41 
44 
44 
42 
46 
51 

52 
47 
47 
47 

56 
54 
47 
45 

28.5 
30.4 
27.6 
28.8 
27.1 
27.4 
26.0 
26.9 
28.8 
24.5 
22.8 
26.8 
26.7 
26.4 
26.9 
28.3 

84.5 
81.4 
81.4 
81.9 
29.2 
81.8 
32.8 
29.9 
80.3 
80.5 
31.2 
82.6 
83.5 
81.7 
80.0 

36.1 
29.4 
29.0 
28w6 
30.7 
80.8 
31.2 
31.0 
80.5 
29.6 
27.9 
82. 8 
33.4 
29.8 
29.0 

24 

•26 

26 

49                47 

27 

45 
48 
60 

47 
50 
60 

28 

29 

46.0 
47.2 
48.2 
49.3 
49.6 
49.6 
49.2 
48.1 
48.6 
49.2 
47.0 

30 

52  1             60 
60  !             50 
52                50 
52               50 

57  ,             50 

58  •             51 
52               53 
50               58 

31 

32 

33 

34 

35 

36 

37 

82.1  1          38.1 

38 

39 

55 
56 
52 
44 
44 
44 
44 
47 
44 
45 
46 
45 
44 
45 
44 
46 
44 
44 
44 
44 
42 
42 
43 
44 
42 
46 
43 
43 
46 
46 
39 
40 

55 
49 
50 
58 
57 
69 
52 

53 
47 
45 
45 
43 
42 
42 
42 
48 
44 
40 
41 
41 
41 
43 
40 
39 
39 
42 
46 
48 
42 
40 

49 
48 
50 
56 
49 
56 
60 
70 
69 
54 
44 
43 
42 
41 
41 
41 
82 
40 
41 
40 
42 
44 
42 
42 
41 
44 
39 
42 
42 
42 
44 
44 

82.4 
81.7 
40.5 
29.1 
28.9 
28.5 
27.7 
27.7 
27.7 
27.8 
29.0 
27,8 
28.0 
28.1 
26.4 
24.7 
26.1 
26.8 
27.7 
29.3 
28.1 
26.8 
24.2 
24.6 
26.2 
22.5 
25.7 
22.8 
22.7 
83.8 
23.0 
24.9 

82.9  ;          si. 9 

39* 

81.8 
80f8 
80.8 
32.7 
81.9 
81.9 
83.8 
84.4 
81.4 
80.8 
82.1 
29.8 
29.7 
28.0 
29.7 
29.6 
29.2 
29.0 
80.6 
80.7 
28.9 
28.2 
28.7 
26.6 
26.7 
26.9 
27.5 
27.5 
30.9 
27.8 
24.6 

81.3 
80.9 
30.5 
29.  S 
30.6 
33.8 
85- S 
87.2 
81.6 
29.1 
28.6 
28.6 
27.5 
27.7 
28.1 
27.7 
29.5 
28.5 
30.7 
31.4 
27.6 
2S.8 
26-6 
24.1 
25.3 
26.1 
24.1 
27.5 
26.2 
29.6 
26.1 



40 

49.4 

54.0 

49.8 

53.7* 

52.7 

41 

42 

48 

44 

44* 

45 

60.6 
47.4 
46.5 
45.8 
47.2 
46.4 

46 

47 

48 

49 

50 

504 

.51 

46,9 
46.6 
46.5 
47.1 

{>2 

53 

54 

544 

56 

46.3 
46.6 
47.3 
47.2 
46.1 
46.4 
44.6 
47.9 
48.0 

56 

i>7 

.r,8 

59 

60 

61 

62 

68 

1 

634 

64. 

47.2" 

50.2 

—  fl 

65 ;;.": 

1       ' 
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ITable  showing  comparative  sections  of  lower  Old  River  at  a  stage  of  water  36  feet  above  the 
zero  of  Barbres  gauge — Continued. 


Section. 

Maximum  depth. 

1894. 

Mean 
1899. 

depth. 

1894. 

1899. 

1900. 

45 
48 
47 
47 
46 
46 
48 
46 
46 
48 
50 
48 
62 
54 
53 
54 
52 
55 
53 
56 
54 
50 
50 
43 
62 
47 

t? 

47 
49 

1908. 

1900. 

1903. 

66 

42 
44 
46 
45 
45 
46 
43 
46 
48 
46 
47 
44 
47 
65 

n 

56 
68 
55 
57 
57 
60 
69 
50 
47 
48 
49 
60 
47 
54 

48 
45 
44 
42 
42 
43 
45 
45 
50 
47 
49 
49 
55 
59 
57 
58 
58 
57 
59 
56 
57 
62 
49 
65 
55 
54 
50 
60 
51 
45 

50.3 

49.8 
50.8 

2ft.  3 
25.9 
22.2 
25.5 
25.6 
24.5 
28.2 
28.0 
25.9 
25.1 
22.6 
25.9 
27.1 
28.3 
25.5 
29.2 
26.5 
22.1 
22.5 
23.3 
26.1 
28.5 
27.3 
23.7 
27.0 
28.8 
28.5 
29.3 
24.1 
29.3 

25.4 
25.6 
29.3 
27.2 
28.8 
29.2 
28.6 
30.1 
30.8 
29.7 
28.8 
33.0 
34.3 
85.0 
33.6 
40.1 
39.5 
42.4 
37.1 
39.1 
35.4 
41.5 
32.6 
36.1 
34.0 
33.6 
32.3 
87.4 
36.0 
80.8 

27.1 
24.8 
24.4 
26.1 
29.5 
26.9 
30.1 
28.7 
25.9 
30.7 
26.8 
31.6 
30.3 
34.9 
33.6 
36.0 
36.7 
34.4 
35.$ 
34.9 
82.3 
33.3 
84.0 
28.7 
31.3 
27.5 
81.5 
32.9 
34.6 
81.5 

28.7 

67 

26.0 

68 

27.4' 

68^ 

69 

47.8 
47.9 
47.6 
47.0 

27.2 

70 

29.8 

71 

28.7 

72 

29.2 

724 

* 

73 

re 

49.4 

5L9* 

50.6 
53.8 
55.4 
54.3 
53.3 
63.4 
53.9 
53.5 
52.4 
51.0 
48.7 
50.0 

80.0 

74 

26.0 

75 

32.7 

76 

32.1 

77 

34.8 

774 

78 

33.7 

79 

35.3 

80 

83.7 

81 

34.4 

82 

33.3 

83 

34.4 

84 

34.6 

85 

33.8 

86 

85.3 

87 

29.6 

88 

30.0 

89 

81.2 

90 

33.4 

904  ... - 

91 

48.4 
52.9 
48.2 
47.9 
48.9 
46.4 
48.3 
47.8 
50.8 
51.3 
50.7 
62.1 
62.9 
50.2 
48.1 
48.2 
48.0 
47.4 
46.0 
44.7 
46.0 
46.2 
46.6 
45.9 
46.4 
44.2 
47.9 
45.3 
44.1 
43.1 

32.9 

92 

29.4 

93 



32.1 

934 

1 

30.8 

94 

48 
43 
42 
46 
51 
60 
75 
48 
48 
48 
48 
44 
47 
46 
46 
47 

50 
48 
48 
49 
46 

47 
47 
48 
61 
58 
53 
58 
48 
50 
50 
46 
45 
42 
45 
oO 
46 
47 
50 
48 
45 
54 
49 
45 

44 
45 
46 
33 
48 
60 
50 
45 
44 
43 
42 
41 
40 
40 

46 
47 
49 
46 
46 

24.0 
22.4 
22.1 
23y5 
25.7 
26.6 
26.2 
26.5 
27.5 
25.7 
28.8 
26.4 
25.6 
25.2 
25.7 
25.6 
24.7 
24.5 
26.1 
24.9 
26.9 
28.7 
27.4 

2o:o 

20.8 
22.8 
25.9 
28.6 
26.7 
26.5 
80.0 
29.8 
31.8 
26.9 
26.8 
28.1 
29.1 
80.9 
80.1 
28.0 
29.0 
28.4 
27.4 
82.2 
32.6 
81.7 

27.1 
21.2 
20.6 
22.5 
23.6 
32.3 
25.3 
25.1 
28.1 
27.4 
26.1 
25.9 
26.7 
27.0 
28.4 
27.5 
26.7 
27.1 
28.7 
27.9 
27.0 
81.5 
29.3 

29.2 

95 

27.5 

96 

29.6 

97 

83.2 

98 

26.7 

99 

29.9 

100 

80.2 

101 

27.6 

102 

80.9 

103 

'      30.2 

104 

r^ 

106 

106 

29.8 

107 

31.0 

108 

28.6 

109 

30.7 

110 

29.1 

Ill 

30.2 

112 

31.8 

113 

29.1 

114 

33.9 

ll.«> 

30.3 

116 

33.2 

117 

32.8 

1174 

t 

46 
46 
47 
50 
52 

n 

50 
45 
48 
51 
45 

43 
40 

42 
41 
41 
41 
50 

26.6 
27.6 
26.3 
29.4 
29.6 
26.7 
25.9 

31.0 
82.8 
32.3 
31.8 
82.6 
29.4 
29.1 

80.3 
30.2 
28.4 
29.6 
30.2 
26.2 
23.5 

82.5 

119 

30.5 

120. 

121 

42.5 
43.5 

30.9 

122 

80.7 

123 

124 

44.5 
49.3 
50.8 
52.5 
54.2 
77.7 

30.0 

125 

82  5 

126 

.   . 

' 

X" 

85.7 

127 

48 
52 

56 
61 

50 
49 

31.5 
80.8 



82.4 
33.7 

29.5 
31.3 

35.2 

128 

36.9 

129 

40.7 

Total 

5,246 
46.8 

5,511 
49.2 

5,304 
47.4 

5,344.9 
49.0 

2,977.1 
26.6 

3,451.9 

30.8 

3,283.3 
29.3 

3,401  6 

Average 

.  31.2 
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Appendix  3  D. 

REPORT  OP   MR.  W.  E.  KNOBLOCH,  SUPERINTENDENT  OF  LETEBB. 

New  Orleans,  La.,  May  2,  1904- 

Sir:  I  have  the  honor  to  submit  the  foUowins  report  on  the  levee  work  that  has 
been  done  in  the  Lower  Tensas.  Atchafalaya,  Lafourche,  Barataria,  Pontchartrais, 
and  Lake  Boigne  levee  districts  from  May  1,  1903,  to  May  1,  1904: 

Construction, — ^The  river  remained  at  a  suflScient  elevation  to  seriously  interfere 
with  construction  work  until  the  latter  part  of  August,  from  which  time,  however, 
very  favorable  weather  conditions  permitted  of  the  prosecution  and  completion  of  an 
unusually  large  amount  of  work. 

Muck  or  base  ditches. — Where  the  existing  embankment  was  known  or  expected  to 
be  leakj^,  and  where  it  was  thought  objectionable  matter  might  be  hidden  under  the 
foundations  for  new  leveee,  muck  or  base  ditches  were  cut  within  the  base  or  at  the 
toe  of  river  slope  of  levee.    There  were  but  few  cases  of  this  character. 

Superirmon^—FncticaXly  no  change  has  been  made  in  the  method  of  supervisios 
as  has  been  previously  reported,  and  the  same  general  method  was  continued. 

Inspection, — ^During  the  year  the  entire  levee  line  of  the  fourth  district  has  been 
inspected  by  me,  accompanied  in  each  district  by  the  general  inspector  for  that 
district.    . 

Protection  against  high  water, — Up  to  the  date  of  this  report  the  water  has  not 
reached  a  sufficient  elevation  to  necessitate  any  protection  work. 

lower  TENSAS  LEVEE  DISTRICT. 

The  length  of  the  levee  line  in  this  district  has  been  increased  by  the  S)ate  authori- 
ties buildmg  46,380  linear  feet  of  new  levee  from  Union  Point  (743  R.)  to  Withla- 
cooche  (751  R.) .  This  stretch  of  levee  is  not  connected  with  the  main  line  of  levee, 
and  a  gap  of  6.72  miles,  from  Bougere  (738  R.)  to  Union  Point  (743  R.),  remains 
unleveed. 

The  levee  system  of  this  district  is  in  good  condition  as  regards  grade  and  section, 
but  within  the  next  few  years  a  large  amount  of  work  will  be  required  to  maintain 
the  ])re8ent  standard  of  condition,  for  the  reason  that  long  stretches  of  levee  will  ^1 
on  account  of  caving  banks.  Most  of  these  new  levees  will  be  difficult  and  expensive 
works,  and  in  order  to  avoid  the  heavy  expenditure  of  levee  funds  that  would  be 
rendered  necessary  by  construction  during  any  one  year  of  all  new  levees  required, 
no  more  temporary  lines  should  be  built,  as  the  life  of  these  temporary  levees  will 
in  all  probability  be  endangered  by  unstable  banks  at  about  the  same  time  that  long 
stretches  of  new  levee  will  oe  necessary. 

?he  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places, 
Sycamore  (695  R.)  and  Greens  (721  R.),  and  by  the  United  States  at  Vaucluse 
(685  R. ),  has  caused  the  abandonment  of  6,741  linear  feet  of  levee  embracing  126, 22S 
cubic  yards. 

Of  the  143.47  miles  of  effective  levee  now  in  this  district,  there  are  on  May  1, 1904, 
508,451  linear  feet,  or  96.29  miles,  built  wholly  or  in  part  by  the  United  States. 

ATCHAFALAYA    LEVEE   DISTRICT. 

Of  the  incomplete  levees  under  contract  at  date  of  last  annual  report  only  sections 
land  4  of  Rea  River  Landing  levee  (766  R.)  and  section  1  of  Smithland  levee 
(767  R.)  have  been  completed. 

The  construction  of  a  new  levee  bv  the  State  authorities  at  each  of  the  following 
places,  Irvine  (800  R. ),  Taylor  (802  ft. ),  Chapman  (804  R. ),  and  Palo  Alto  (864  R), 
and  by  the  United  States  at  Torwood  (775  R.)  and  Lakeside  (777  R. ),  has  caused  the 
abandonment  of  9,916  linear  feet  of  levee  embracing  167,600  cubic  yards. 

Of  the  127.75  miles  of  effective  levee  in  this  district  there  are,  on  May  1,  1904, 
450,967  linear  feet,  or  85.4  miles,  built  wholly  or  in  part  by  the  United  States. 

LAFOURCHE   LEVEE  DISTRICT. 

Of  the  incomplete  levees  under  contract  at  date  of  last  annual  report,  only  sections 
1,  2,  and  3  of  the  St.  James  levee  (904  R. )  have  been  completed. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Arcadia  (896  R.),  Welcome  (898  R.),  Hymelia  (928  R.),  and  Flagtown 
(937  R. ),  has  caused  the  abandonmentof  5,290  hnear  feet  of  levee,  embracing  147,200 
cubic  yards. 
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Of  the  81.92  miles  of  effective  levee  in  this  district  on  May  1,  1904,  there  are 
335,649  linear  feet,  or  63.57  miles,  built  wholly  or  in  part  by  the  United  States. 

BARATARIA   LEVEE   DISTRICT. 

All  work  has  been  completed  in  this  district  and  there  now  remain  no  contracts 
in  force. 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 

§  laces,  Myrtle  Grove  (1011.5  R.),  Magnolia  (1011.5  R.),  Vacaro  (1027.5  R.),  Oteri 
mith  (1028  R.) ,  and  Booth  (1038.5  R. ),  and  of  a  new  levee  at  Smith  (1037  R. ),  built 
l>y  the  United  States,  has  caused  the  abandonment  of  84,754  cubic  yards. 

Of  the  71.66  miles  of  effective  levee  in  this  district  on  May  1,  1904,  there  are 
208,402  linear  feet,  or  39.46  miles,  built  wholly  or  in  part  by  the  United  States. 

PONTCHARTRAIN   LEVEE   DISTRICT. 

Of  the  incomplete  levees  under  contract  at  date  of  last  report  all  have  been  com- 
pleted except  sections  1,  2,  and  3  of  Belmont  levee  (904  L.),  sections  1,  2,  and  4  of 
Hester  levee  (909  L.),  and  sections  1,  2,  and  3  of  Angelina  levee  (917  L.). 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Arhnffton  (837  L.) ,  Edgewater  (946  L.),  Weikling  Farm  and  Perkins  (950  and 
951 L.),  and  by  the  United  States  at  Como  (901  L.),  Thibodeaux  (903  L.),  and  St. 
Joseph  Church  (912  L.),  has  caused  the  abandonment  of  13,432  linear  feet  of  levee, 
embracing  285,865  cubic  yards. 

Of  the  125.66  miles  of  effective  levee  in  this  district  there  are  on  May  1,  1904, 
530,640  linear  feet,  or  100.50  miles,  built  wholly  or  in  part  by  the  United  States. 

LAKE  BORGNE   LEVEE  DISTRICT. 

There  is  now  no  contract  in  force  for  levee  constniction,  all  such  work  having  been 
completed. 

The  building  of  anew  levee  at  Louderbough  (1024  L.)  and  those  built  by  the 
State  authorities  at  Louisiana  Store  (1010  L.),  Fox  (1017  L.),  Pinaud  (1017  L.),  and 
Moran  (1038  L.),  has  caused  the  abandonment  of  12,102  linear  feet  of  levee,  embrac- 
ing 30,410  cubic  yards. 

Of  the  77.01  miles  of  effective  levee  in  this  district  on  Majr  1,  1904,  there  are 
179,525  linear  feet,  or  34  miles,  built  wholly  or  in  part  by  the  United  States. 

Abandoned  levees. — The  following  is  a  table  of  the  previous  historv  of  each  levee 
which  has  been  abandoned  by  the  construction  of  new  levees  from  May  1,  1903,  to 
May  1,  1904: 


Name. 


Below 
Cairo. 


District. 


Length. 


By  whom  built. 


When 
built. 


By  whom 
enlaiged. 


When 

en- 

latged. 


Vancluse 

Sycamore 

Green 

Torwood 

Lakeside 

Irvine 

Taylor 

Chapman 

Palo  Alto 

Arlington 

Como 

Thibodeaux . . 
8t,Joeeph  Church 

Weikling  Farm 
Perkins 


Milet, 
685  R. 


696  R. 

721  R. 
775  R. 
777  R. 
800  R. 
802  R. 
804  R. 

864  R. 


887 

901  L. 
903  L. 
912  L, 


950  L. 

951  L. 


Lower  Tensas 
do 


5,276 


I do 

I  Atchafalaya.., 


.do. 
.do. 
.do. 
.do. 

.do. 


Pontchartrain , 


.do. 
•do. 
.do. 

.do. 
.do. 


1,561 
110 
241 

2,367 


United  States. 

Riparian  own- 
ers. 

Parish  and 
State. 

United  States. 

State 

do 

.....do 

do 

do 

do 

United  States. 

do 

do 

do 

do 

do 

Riparian  own- 
ers. 

[state 


1892 


1880 

1882 
1867 
1867 
1867 
1867 
1867 
1880 
1893 
1895 
1891 
1894 
1894 
1894 
(°) 


United  States. 
.....do 


.do. 


....do 

State 

....do 

United  States. 

....do 

....do 

Wte 


United  States. 


1908 
1898 

1894 

1898 
1899 
1899 
1896 
1896 
1896 

1897 


1899 


}.... 


United  States. 


^^  '/United  States! 


do. 


f  1892  \\ 
\1882  I/" 


.do. 


1897 

1892 
1896 

1896 


a  Unknown. 
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Name. 


Below 
Cairo. 


Edgewater 

Louisiana  Store 
Fox 

Pinaud 

Louderbough  .. 
Moran 

Arcadia 

Welcome 

Hymelia 

Flagtown 

Myrtle  Grove... 

Magnolia 

Pignola 

Vacaro 

Oteri  Smith  .... 

Smith 

Booth 


Miles. 
946  L. 


By  whom  built. 


itate 

United  States. 

Riparian  own- 
ers. 

....do 

do 

....do 

State 
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The  abandonment  of  the  levee  at  Vaucluse  (685  R.)  by  the  construction  of  a  nev 
levee  was  not  due  to  a  caving  bank,  but  to  a  salient  point  which  washed  badly  dur- 
ing the  high  water  of  1903.  The  levee  abandoned  by  the  construction  of  a  new  levee 
at  Sycamore  (695  R.),  was  built  bv  the  State  authorities  and  by  the  parish  authori- 
ties in  1880  and  enlarged  by  the  United  States  in  1894.  The  cost  of  the  enlargement 
.  was  much  less  than  ten- twentieths  of  the  cost  of  the  new  levee. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  Green  (721  R.),  was 
built  by  the  United  States  m  1882  and  enlarged  by  the  same  in  1898.  The  cost  of  the 
enlargement  was  less  than  six -twentieths  of  the  cost  of  the  new  levee. 

The  levee  abandoned  by  the  construction  of  new  levees  at  Torwood  (775  R.)  and 
Lakeside  (777  R. )  was  leaky  and  gave  trouble  during  the  high  water  of  1903.  These 
were  the  reasons  for  building  of  new  levees,  and  not  on  account  of  caving  banks. 

Of  the  2,242  linear  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at 
Irvine  (800  R. ),  1,842  feet  were  built  by  the  State  authorities  in  1867  and  400  feet  bv 
the  State  authorities  in  1891.  The  400  feet  built  in  1891  could  be  of  service  until 
1901,  but  were  thrown  out  to  avoid  a  long  wing  and  to  have  a  point  of  juncture  with 
old  levee  that  would  have  a  life  of  twenty  years.  The  entire  2,242  feet  were  enlaiwd 
by  the  United  States  in  1896.  The  cost  of  the  enlargement  was  less  than  eight- 
twentieths  of  the  cost  of  the  new  levee. 

The  levees  abandoned  by  the  construction  of  new  levees  at  Taylor  (802  R.)  and 
Chapman  (804  R. )  were  built  by  the  State  authorities  more  than  twenty  years  ago 
and  enlarged  by  the  United  States  in  1896.  The  cost  of  enlargement  "per  year  of 
service  was  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  3,203  feet  of  new  levee  abandoned  by  the  building  of  a  new  levee  at  Palo 
Alto  (864  R.),  2,887  feet  were  built  by  thaState  in  1880,  and  316  feet  by  the  United 
States  in  1893  as  a  wing  of  a  levee,  and  were  not  expected  to  have  a  life  of  twenty 
years.  These  3,203  linear  feet  of  levee  were  enlarged  by  the  United  States  in  1897. 
Tlie  cost  of  enlargement  was  less  than  seven-twentieths  of  the  cost  of  the  new  levee. 

Of  the  1,549  linear  feet  of  levee  abandoned  by  the  building  of  a  new  levee  at 
Arcadia  (896  R. ),  1,245  feet  were  built  by  the  State  authorities  in  1881,  and  304  feet 
by  the  United  States  in  1893.  The  304  feet  built  by  the  United  States  were  built  as 
a  wing  of  a  levee  and  were  not  expected  to  have  a  life  of  twenty  years.  The  1,549 
feet  were  enlarged  by  the  United  States  in  1896.  The  cost  of  the  enlargement  was 
less  than  eight-twentieths  of  the  cost  of  the  new  levee. 

Of  the  3,954  linear  feet  of  levee  abandoned  bv  the  construction  of  a  new  levee  at 
Welcome  (898  R.)  2,829  feet  were  built  by  the\State  authorities  in  1880  and  1,125 
feet  by  the  United  States  in  1892.  The  location  of  that  portion  of  the  levee  built  by 
the  United  States  proved  to  be  an  unwise  one,  as  the  life  of  that  portion  was  only 
twelve  years.    The  enlargement  of  these  lengths  by  the  United  States  in  1896  wis 
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justifiable,  the  cost  thereof  being  less  than  eight-twentieths  of  the  cost  of  the  new 
levee. 

The  levee  abandoned  by  the  constniction  of  a  new  levee  at  Hymelia  (928  R.)  was 
l>uilt  by  the  State  authorities  in  1891  and  enlai^ged  by  the  United  States  in  1896. 
Xhe  new  levee  was  not  built  on  account  of  a  caving  bank,  but  to  replace  that  portion 
of  the  levee  washed  away  by  the  crevasse  of  1903. 

Of  the  1,946  linear  feet  of 'levee  abandoned  by  the  construction  of  a  new  levee  at 
Flagtown  (937  R. )  546  feet  were  built  by  the  State  authorities  in  1867  and  enlarged 
lt> y  the  United  States  in  1899.  One  thousand  four  hundred  and  ten  feet  were  built  by 
the  United  States  in  1893  and  enlarged  by  the  State  authorities  in  1898.  The  cost  of 
enlargement  per  year  of  service  of  the  enlarged  levee  was  less  than  one-twentieth  of 
the  cost  of  the  new  levee.  The  location  of  the  1,125  feet  built  by  the  United  States 
"was  an  error  in  judgement,  as  the  life  of  this  portion  of  the  levee  was  only  twelve 
yeare. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  Myrtle  Grove  (1001.5  R. ) 
was  built  by  the  State  authorities  in  1881  and  enlarged  by  the  United  States  in  1895. 
The  cost  of  enlargement  per  year  of  service  of  the  enlarged  levee  was  less  than  one- 
twentieth  of  the  cost  of  the  new  levee. 

The  date  of  construction  of  the  new  levee  abandoned  at  Magnolia  (1011.5  R.)  is 
unknown.  The  abandoned  levee  was  enlan^  by  the  State  authorities  in  1892.  The 
cost  of  enlargement  per  year  of  service  oi  the  enlaiyed  levee  was  less  than  one- 
twentieth  of  the  cost  of  the  new  levee. 

Nothing  is  known  of  the  original  construction  of  the  levees  abandoned  by  the  con- 
struction of  new  levees  at  Pignola  (1,027  R.),  Vacaro  (1,027.5  R.),  and  Oferi  Smith 
( 1,028  R. ).    These  levees  were  enlarged  by  the  State  authorities  in  1883. 

Of  the  2,099  feet  of  levee  abandon^  by  the  construction  of  a  new  levee  at  Smith 
(1,037  R.),  nothing  is  known  of  the  history  of  the  construction  of  1,649  linear  feet. 
Four  hundred  and  fifty  feet  were  built  by  the  State  authorities  in  1901  and  had  a 
life  of  only  three  years. 

Of  the  920  linear  feet  of  levee  abandoned  bv  the  construction  of  a  new  levee  at 
Booth  (1,038.5  R.),  98  feet  were  built  by  the  State  authorities  in  1889  as  a  wing  of 
a  levee  and  were  not  expected  to  have  a  life  of  twentv  years.  These  89  feet  were 
enlarged  by  the  United  States  in  1899  and  the  other  822  feet  were  enlarged  by  the 
IJnited  States  in  1896,  but  nothing  is  known  of  the  original  construction  of  this  length 
of  levee.  The  cost  of  enlargement  of  both  lengths  per  year  of  service  of  the  enlarged 
levee  was  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  4,987  linear  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at 
Arlington  (837  L. ),  143  feet  were  built  by  the  United  States  in  1895,  3,726  feet  by  the 
United  States  in  1891,  and  1,118  feet  by  the  United  States  in  1894.  These  locations 
were  errors  in  judgment,  as  the  lives  of  these  levees  were  less  than  twenty  years. 
Of  these  lengths,  1,118  linear  feet  were  enlarged  bv  the  United  States  in  1889.  The 
cost  of  the  enlargement  was  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

The  new  levees  at  Como  (901  L.)  and  Thibodeaux  (903  L.),  were  not  built  owing 
to  recession  of  the  bank  but  on  account  of  the  lack  of  material  on  its  river  side  with 
which  to  enlarge  the  old  levees.  The  old  levees  were  built  by  the  United  States  in 
1894. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  St.  Joseph  Church 
(912  L.),  was  built  by  riparian  owners  more  than  twenty  years  ago  and  enlai^ed  by 
the  United  States  in  1895.  The  cost  of  the  enlargement  of  this  abandoned  levee  per 
year  of  service  of  the  enlarged  levee  was  less  than  one-twentieth  of  the  cost  of  the 
new  levee. 

The  625  linear  feet  of  levee  abandoned  by  the  building  of  a  new  levee  at  Edgewater 
(946  L.),  were  built  by  the  State  authorities  in  1879.  Of  this  length  225  feet  were 
enlarged  by  the  United  States  in  1895.  The  cost  of  enlargement  was  less  than  nine- 
tw^entieths  of  the  cost  of  the  new  levee. 

The  1,671  linear  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at 
Weikling  Farm  (950  L.),  were  built  by  the  State  authorities  in  1882.  Of  the  1,671 
linear  feet  1,561  feet  were  enlarged  by  the  State  authorities  in  1892  ancL  110  feet  by 
the  United  States  in  1896.  The  cost  of  enlargement  per  year  of  service  of  The  enlarged 
levee  was  leps  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,608  linear  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at 
Perkins  (951  L. ),  241  feet  were  built  by  the  State  authorities  in  1892  as  a  wing  of  a 
levee,  and  were  not  expected  to  have  a  life  of  twenty  years.  Two  thousand  three  hun- 
dred and  sixty-seven  feet  were  built  by  the  State  authorities  in  1882.  The  2,608  feet 
of  abandoned  levee  were  enlarged  by  the  United  States  in  1896.  The  cost  of  enlarge- 
ment was  less  than  eight-twentieths  of  the  cost  of  the  new  levee. 
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Of  the  1,200  linear  feet  of  levee  abandoned  by  the  confitruction  of  a  new  levee 
Louisiana  Store  (1,010  L. ),  550  feet  were  built  by  the  United  States  in  1893,  and  6 
feet  by  the  State  authorities  in  1881.    The  location  of  the  portion  built  by  the  Utt 
States  was  an  error  in  judgment,  as  the  life  of  that  part  of  the  levee  was  only  elei 
years.     Both  lengths  were  enlareetl  by  the  State  in  1895.    The  cost  of  the  ei ' 
ment  was  less  than  nine-twentietns  of  the  cost  of  the  new  levee. 

The  date  of  the  construction  of  the  levees  abandoned  by  the  construction  of 
levees  at  Fox  (1,017  L.)  and  Pinaud  (1,017  L.),  is  not  known.     These  levees 
enlarged  by  the  State  authorities  in  1900.    The  new  levees  were  not  built  owinfr 
the  recession  of  the  bank,  but  on  account  of  crevasses. 

Nothing  is  known  of  the  history  of  the  construction  of  the  levee  abandoned  bv  tli 
building  of  a  new  levee  at  Louderbough  ( 1,024  L.).    The  new  levee  was  built 
account  of  a  crevasse  in  the  old  levee. 

Nothing  is  known  of  the  history  of  the  construction  of  the  levee  abandoned  by  tfa 
building  of  a  new  levee  at  Moran  (1,038  L.).    The  levee  was  built  at  less  exj 
than  would  have  been  the  cost  for  enlarging  the  old  levee. 
Very  respectfully,  your  <)l)edient  servant, 

W.  E.  Knobloch, 
SuperirUendenl  of  Levee$. 

Capt.  Chas.  S.  Bromwell, 

Corps  of  Engineer^, 
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[The  references  in  roman  are  to  part  and  those  in  arabic  to  page.    The  letter  "S"  indicates  the 

supplement] 

A. 

Aberdeen,  Wash.,  bridge  of  city  of i,  716 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) i,  274;  ii,  1659 

Acoaksett  River,  Mass. ,  bridge  at  Westport  Point i,  718 

Acts  of  Fifty-eighth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers  IV,  4223, 4314 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor i,  74, 911 

Adams  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Affate  Bay,  Minn.,  improvement  of  harbor i,  604;  in,  2746 

Annapee  (Algoma]  Harbor,  Wis.,  improvement  of i,  523;  in,  2822 

Alabama  Kiver,  Ala. : 

Bridge  near  Montgomery i,  716 

Examination  of.... 1,316,318,322 

Improvement  of i,  316;  n,  1782 

Alameda,  Cal.: 

Bridge  across  San  Leandro  Bay i,  713 

Improvement  of  Oakland  Haroor i,640;  iii,3409 

Alamitos  Bay,  Cal.,  bridges  across i,  718 

Alaska: 

Examination  and  survey  of  Wrangell  Narrows i,  704;  rv,  3666 

Survey  for  wagon  road  and  military  trail i|744;  iv,4217 

Albany,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  126, 1064 

Albany,  Greg.: 

Examination  of  Willamette  River  opposite i,686;  iii,  3564 

Improvement  of  Willamette  River  above  Portland i,  672;  ni,  3626 

Revised  project,  with  estimate  of  cost,  for  improvement  of  Willamette 

River  above  Portland i,  673;  iii,  3629 

Albany  flats,  So^dUi  Lake,  La.,   examination  for  dam   below  {see  Cypress 

Bayou) i,  398;  ii,  2076 

Albemarle  and  Chesapeake  Canal,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  for  waterway  from  Norfolk,  Va.,  to  Beaufort 

Inlet,  N.  C,  via i,227;ii,1387 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound .  i,  224;  ii,  1376 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  223;  ii,  1374 
Alexandria  Harbor,  Va.,  examination  of  Hunting  Creek  and  across  Potomac 

River  to  Maryland 1,217,1342 

Al^ma  (Ahnapee)  Harbor,  Wis.,  improvement  of i,  623;  in,  2822 

Alice  (barge) ,  removal  of  wreck  of i,  156, 1201 

Allegheny  River,  Pa. : 

Bridge  at  Franklin i,  720 

Construction  of  locks  and  dams i,  467;  in,  2522 

Improvement  by  open-channel  work i,  469;  in,  2528 

Improvement  of  Pittsburg  Harbor i,461;  in,  2510 

Operating  and  care  of  Herr  Island  dam i,  468;  in,  2526 

Alligator  River,  N.  C,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

AUouez  Bay,  Wis.  {seeDuluth  Harbor) i,505;  in,  2747 

Alloway  Creek,  N.  J.,  improvement  of i,  161, 1233 

Alpena  Harbor,  Mich.,  improvement  of i,  572;  in,  3073 

Altamaha  River,  Ga.,  improvement  of i,  270;  ii,  1664 

Alviso  Harbor,  Cal. : 

Bridges  across  Warm  Springs  and  Coyote  creeks i,  714 

Improvement  of i,  637 ;  ni,  3406 
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Ambrose  channel,  New   York  Harbor,  N.  Y.,  improvement  of,  including 

dredge  construction 1,127,1113,1208 

American  Patriot  (schooner),  removal  of  wreck  of i,  217, 1341 

Amite  River,  La.,  improvement  of i,  356;  n,  1907 

Amy  Dora  (steamer),  removal  of  wreck  of i,  193, 1274 

Anacostia  River,  D.  C.: 

Construction  of  railroad  bridge  across i,  714 

Harbor  lines i,  709, 1351 

Improvement  of i,  197, 1310 

Survey  of  United  States  land  within  flats  of i,19 

Anaheim  Inlet,  Cal.,  bridge  across i,  719 

Anclote  River,  Fla. ,  improvement  of i,  295, 297;  ii,  1 707, 1709 

Andrews,  Grace  (schooner),  removal  of  wreck  of i,  321 ;  ii,  1792 

Andura  (Nandua)  Creek,  Va,,  improvement  of 1,204,1319' 

Anna  (bark),  removal  of  wreck  of i)244;  ii,  1505 

Annapolis,  Md.,  removal  o{  wreck  in  Severn  River i,  193, 1273 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge i,43,S35 

Improvement  of  Rockport  Harbor i,  45, 836 

Apalaehicola  Bay  and  River,  Fla. : 

Improvement  of  bay i,  303;  n,  1764 

Improvement  of  river,  including  the  Cut-off i,  305 ;  ii,  1 766 

Removal  of  wreck  at  Apalaehicola i,321;  ii,  1792 

Appomattox  River,  Va.,  improvement  of i,222;  ii,  1371 

Appoquinimink  River,  Del. ,  improvement  of x,  168, 1240 

Appropriations: 

Fortifications : 1,6,11,12 

Rivers  and  haH)ors i,  17 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  723;  iv,  3877 

Aqueduct,  Washington,  D.  C.    See  Washington. 
Aquia  Creek,  Va.  : 

Construction  of  bridge i,  716 

Improvement  of i,  205, 1320 

Arabella  (schooner),  removal  of  wreck  of i,  125, 1052 

Aransas  Pass,  Tex.,  improvement  of i,379;  ii,2007 

Aransas  Pass  Harbor  (Jompany  (86^€  Aransas  Pass) i,  379;  ii,2007 

Arcadia  Harbor,  Mich.,  survey  of i,570;  iii,3037 

Areata, Cal.  (««e  Humboldt  Harbor) i,649;  iii,3422 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  640;  iii,340i} 

Arkansas  River: 

Gauging  [see  Mississippi  River  Commission) i,  707;  S.,  7, 63 

Improvement  of i,398;  ii,  2095 

Armament.     See  Fortifications. 

Armv  War  College,  Washington,  D.  C: 

Erection  of  buildings  for i,740;  iv,3866,4183 

Statue  of  Frederick  the  Great  in  grounds  of i|742;  iv,4199 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Improvement  of i,  136, 1135 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.  J i,  148, 1 157, 1158 

Stone  monuments  to  mark  harbor  lines i,  129 

Arthur  Lake,  La.  (ue  Mermentau  River) i,  357;  ii,  19W 

Artillery  Torpedo  Board i,  10 

Ashepoo  River,  S.  C,  waterway  via i,259;  ii,  1563 

Ashland,  Ky.: 

Bridge  across  Ohio  River  to  Ironton,  Ohio i,  711 

Harbor  lines  in  Ohio  River  to  Hanging  Rock,  Ohio i,  709;  in,  2487 

Improvement  of  Ohio  River i,  451 ;  in,  2406 

Ashland  and  Ironton  Bridge  Company,  bridge  of i,  711 

Ashland  Harbor,  Wis.,  improvement  of i,509;  in,2763 

Ashley  River,  S.  C,  removal  of  wreck i,261;  n,  1565 

Ashtabula  County,  Ohio,  bridge  of i,  723 

Ashtabula  Harbor  and  River,  Ohio: 

County  bridge  ol)structing  navigation i,  723 

Improvement  of  harbor,  m eluding  dredge  construction 1,604,1209;  ni,  3193 

Assawaman  Bay,  Del.,  waterway  via i,  175, 1247 

Assistants: 

Civilian,  to  engineer  officers i,  17 

On  duty  in  Office  of  the  Chief  of  Engineers i,  745 
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Astoria,  Oreg.: 

Harbor  lines  in  Columbia  River i,  709;  in,  3577 

Improvement  of  Columbia  River  below  Tongue  Point. i,  678;  in,  3543 

Atohafalaya  Basin  levee  board  of    Louisiana,   lock  and  dam  in   Bayou 

Lafourche h  709 

Atchafalaya  River,  La. : 

Ganging  {see  Mississippi  River  Commission) i,  707;  S. ,  7, 63 

Rectification  of  mouth  by  Mississippi  River  Commission i,  707;  S.,  3, 18, 251 

Atchison,  Topeka  and  Santa  Fe  Railway  Company: 

Bridge  of.  across  Chica^  River i,  720 

Bridge  of,  across  Illinois  River i,722 

Atlantic  County,  N.  J .,  bridge  of ii  720 

Atlantic  (South)    States,  removal  of  water  hyacinths  from   Florida  war 
ters 1,299;  ii,  1712 

Attorney-General,  reports  by: 

On  modification  of  bridges  impeding  navigation  of  Ohio  River  . . .  i,  19;  iii,  2433 

On  title  to  lands  embraced  within  flats  of  Anacoetia  River,  D.  C i,  19 

On  title  for  use  of  water  at  Willamette  Falls,  Willamette  River,  Oreg. .       i,  674 

Augusta,  Ga.: 

Bridges  (4)  obstructing  Savannah  River  at i,  720 

Improvement  of  Savannah  River  above i,  267;  ii,  1650 

Improvement  of  Savannah  River  below i,  265;  ii,  1648 

Aux  Bees  Scies  Lake,  Mich,  {see  Frankfort  Harbor) i,  666;  in,  3028 

Avondale,  N.  J.,  bridige  across  Passaic  River i,  717 

Avoyelles  Parish,  La.,  bridge  of i,  713 

B. 

Back  Bav  of  Biloxi,  Miss.  {seeBWoxi  Harbor) i,337;  ii,  1833 

Back  Cove,  Portland,  Me.  («««  Portland) i,  32, 791 

Back  Creek,  Md. ,  removal  qf  sunken  piles,  rafts,  etc i,  193, 1274 

Back  River,  Mass.    See  Weymouth  River. 

Bad  River,  Mich.,  improvement  of i,  574;  in,  3074 

Bagaduce  River,  Me. ,  improvement  of i,  24, 782 

Baldwin  Harbor  and  River,  N.  Y.,  bridge  obstructing  navigation i,  723 

Ballard,  Wash,  {see  Puget  Sound-Lake  Washington  waterway) i,  695;  iv,  3611 

Baltimore  Harbor,  Md. : 

Defenses  of i,  5, 10 

Examination  of  channel  from  Brewerton  channel  to  Sparrow  Point  .  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  at  Spring  Garden i,  181, 1256 

Improvement  of  cnannel  to i,  1 78, 1252 

Improvement  of  channel  to  Curtis  Bay 1,180,1255 

Bangor  Harbor,  Me.  {see  Penobscot  River) i,25,  783 

Bar  II arbor.  Me.: 

Construction  of  breakwater i,  21,  780 

Defenses  of  Frenchman  Bay i,  5 

Bar  Lake,  Mich. ,  survev  of  Arcadia  Harbor i,  570;  in,  3037 

Barques,  Pointe  aux,  >fich.,  examination  at,  for  harbor  of  refuge  . ..  i,  581;  in, 3088 
Barracks,  Washington,  D.  C.    See  Washington  Barracks. 

Barren  River,  Ky. ,  operating  and  care  of  lock  and  dam i,  498;  in,  2679 

Bartholomew  Bayou,  La.  and  Ark. ,  improvement  of i,  389;  n,  2043, 2044 

Batan  Island,  in  the  Philippines,  coal  mining  on iv,  3870 

Battalion  of  Engineers 1,12,13,751,754,758 

Batteries,    gun    and    mortar,    including   report    upon    test  of    blast  me- 
ters   1,5,11,12;  iv,3739 

Battery,  the,  New  York,  N.  Y. : 

Harbor  lines  in  North  ( Hudson)  River i,  709, 1127 

Removal  of  reef  in  North  ( Hudson)  River,  off  Pier  A i,  129, 1113 

Bay  Ridge  channel,  New  York  Harlwr,  N.  Y. : 

Improvement  of i,  130, 1118 

Removal  of  wreckfe 1,134,1126,1127 

Bay  side  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

Bear  Creek,  Md.,  examination  of  channel  in  Patapsco  River  from  main  chan- 
nel to  mouth  of 1,194,1284 

Beardsto wn.  111. ,  bridges  obstructing  Illinois  River  at i,  722 

Beaufort  Harbor,  N.  C: 

Improvement  of i,  236;  ii,  1486 

Improvement  of  waterway  to  Newbern i,  235;  ii,  1485 


Digitized  by  VjOOQ IC 


4  INDEX. 

Beaufort  Harbor,  N.  C. — Continued. 

Improvement  of  waterway  to  New  River i,  237;  ii,  14S8 

Removal  of  wreck i,  244;  u,  1505 

Beaufort  Harbor  and  River,  S.  C. : 

Defenses  of  Port  Royal  Sound i,5 

Examination  of  Port  Royal  bar i,262;  ii,  1609 

Examination  of  river  from  mouth  to  Beaufort i,  261 ;  ii,  1565 

Improvement  of  river i,  260;  ii,  1563 

Improvement  of  waterway  to  Charleston,  8.  C i,  259;  ii,  1563 

Improvement  of  waterwapr  to  Savannah (j^«  Savannah  Harbor)  ..  i,  262;  u,  1639 
Beaufort  Inlet,  N.  C,  examination  and  survey  for  waterway  to  Norfolk, 

Va 1,227;  11,1387 

Beaumont,  Miss.,  bridge  across  Leaf  River i,  714 

Beaver  River,  Pa.,  examination  up  to  Bcsaverfalls  Borough i,470;  iii,  2529 

Bellaire,  Ohio: 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River i,451;  iii,  2406 

Bellaire,  Ben  wood  and  Wheeling  Bridge  Company,  bridge  of i,  712 

Belle  River,  Mich.,  improvement  of i,  579;  iii,  30t«6 

Bellingham  Bay  and  Harbor,  Wash.: 

City  bridge  across  I  and  J  street  waterway i,  716 

Improvement  of  New  Whatcom  Harbor i,  700;  iv,  3619 

Belvedere  Harbor,  Cal.,  examination  of i,  651;  in,  3424 

Bennett,  Stephen  (schooner),  removal  of  wreck  of i,  34,  792 

Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor i,  547;  in,  2976 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) i,  547 ;  in,  2976 

Ben  wood,  W.  Va.: 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River i}451;  in,  2406 

Bergen  County,  N.  J. : 

Bridge  of,  across  Passaic  River  at  Avondale i,  717 

Bridge  of,  across  Passaic  River  at  Passaic i,  716 

Beverly  Harbor,  Mass.,  improvement  of i,  48,  845 

Big  Assawaman  Bay,  Del.,  waterway  via i,  175, 1247 

Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  498;  in,  2679 

Big  Black  River,  Miss.,  examination  from  mouth  to  Illinois  Central  Railroad 

bridge i,397;  ii,2072 

Big  Hatchie  (Hatchee)  River,  Tenn.: 

Bridge  in  Lauderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  n,  234S 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near i,  451 ;  in,  2406 

Big  Kanawha  River,  W.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  ^87 

Improvement  of... ii475;  in,  2575 

Operating  and  care  of  locks  and  dams J i,475;  in,  2577 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  across  Tug  Fork  near  Matewan,  W.  Va i,  712 

Bridge  across  Tug  Fork  between  Mingo  County,  W.  Va.,  and  Pike 

County,  Ky i,  712 

Bridge  across  Tug  Fork  at  Vulcan,  W.  Va i,712 

Improvement  of,  including  Tug  and  Levisa  forks i,  479;  in,  2636 

Oi^eratinff  and  care  of  lock  and  dam i,481;  in,  2643 

Big  Sarasota  Bay,  Fla.,  improvement  of i,  292;  ii,  1702 

Big  Sioux  River,  8.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,  431;  n,  2300 

Big  Stone  Lake,  Minn.,  final  report  on  survey i,  430;  ii,  2280 

Big  Sunflower  River,  Miss.,  improvement  of i,  394;  ii,  2061,  2063 

Biloxi  Harbor,  Mine. : 

Examination  of  channel  to  Ship  Island  Harbor i,  343;  ii,  1847 

Improvement  of i,337;  ii,  1833 

Bis(tayne  Bay,  Fla.,  improvement  of i,  286;  ii,  1695 

Bishop  (tugboat),  removal  of  wreck  of i,  321 ;  n,  1792 

Bismarck  Harbor,  N.  Dak.  {see  Missouri  River) ii  -^31 ;  ii,  2300 

Blackberry,  Kentucky  and  West  Virginia  Coal  and  Coke  Company,  bridge 

of .-..        1,712 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  553;  in,  2989 

Black  River,  Ark.  and  Mo.,  improvement  of 1, 406;  ii,  2111 

Black  River,  La.,  improvement  of i,  387;  ii,  2039 
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Black  River,  Mich. : 

Improvement  at  mouth i,  576;  iii,  3081 

Improvement  at  Port  Huron i,  578;  in,  3084 

Black  River,  N.  C,  improvement  of i,  240;  ii,  1492 

Black  River,  Ohio: 

Improvement  of  Lorain  Harbor i,  598;  iii,  3168 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Black  Kiver,  S.  C,  examination  from  mouth  to  Kingstree i»261;  ii,  1570 

Black  Rock  Harbor,  Conn,  (see  Bridgeport  Harbor) i,  99, 985 

Black  Rock  Harbor,  N.Y.: 

Examination  and  survey  around  rapids  and  shoals  at  head  of  Niagara 

River i,617;  iii,3271 

Improvement  of  Buffalo  entrance i,  615;  in,  3267 

Improvement  of  Lake  Erie  entrance i,  614;  in,  3264 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,  325;  ii,  1812 

Improvement  below  Tuscaloosa i,  325;  n,  1813 

Operating  and  care  of  locks  and  dams i,332;  ii,  1822 

Survey  for  location  of  Locks  5  and  6  (14  and  15) i,  343;  ii,  1840 

Blackwater  Bay,  Fla.,  examination  of i,  322;  ii,  1792 

Black  water  Creek,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Blackwater  River,  Fla. ,  examination  of i,  322;  n,  1792 

Blast  meters',  test  of iv,  3739 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,  83, 925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87, 949 

Improvement  of  (Treat  Salt  Pond i,  85, 927 

Removal  of  wrecks  off  Southeast  light  and  Southwest  Point i,  86, 930 

Blood  River,  T^.  (*ee  Tickf aw  River) i,355;  n,  1906 

Blossom  rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  640;  in,  3408 

Boards  (aee  also  Commissions): 

Artillery  Torpedo  Board i,  10 

Of  Engineers  for  Rivers  and  Harbors  {see  also  Committee,  etc.) .  i,  704;  iv,  3671 

On  Fortifications  or  other  Defenses  ( Endicott  Board) i,  5 

Of  Ordnance  and  Fortification i,  5 

The  Board  of  Engineers i,  4, 749 

Boat  railway,  Columbia  River,  Orejr.  and  Wash i,  666;  in,  3473 

Boats: 

See  also  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steamers  on  certain  streams i,  710 

Bceuf  Bayou,  or  River,  La.  and  Ark. : 

Bridge  in  Lafourche  Parish,  La i,  717 

Improvement  of .  > i,389;  n,  2043, 2044 

Bogart,  S.  B.  (schooner),  removal  of  wreck  of i,  125, 1052 

Bogue  Chitto,  La.,  improvement  of i,  354;  n,  1904 

Bogue  Falia,  La.,  improvement  of i,355;  n,  1905 

Bogue  Sound,  N.  C,  improvement  of  waterway  via i,  237;  n,  1488 

Boston  Harbor,  Mass.: 

Defenses  of,  including  report  on  damp-proofing ij  5, 9;  iv,  3711 

Harbor  lines  in  Charles  River 1,709,899 

Improvement  of i,  53, 850 

Bowie  Lumber  Company,  bridge  of .' i,  717 

Branchport,  N.  J.,  examination  and  survey  of  Shrewsbury  River  up  to i,  149, 1162 

Brandy w^ine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor. .  i,  166, 1237 
Branford  Harbor,  Conn.: 

Bridge  across  East  Haven  River i,  721 

Improvement  of i,  93,  976 

Brazos  River,  Tex. : 

Improvement  between  Richmond  and  Old  Washington i,  377;  ii,  2004 

Improvement  between  Velasco  and  Richmond i,  373, 376;  n,  1999, 2003 

Improvement  of  mouth i,  377;  ii,  2005 

Brazos  River  Channel  and  Dock  Company  {see  Brazos  River) i,  377;  n,  2005 

Brazos  Santiago  Harbor,  Tex. ,  improvement  of i,  380;  ii,  2010 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineering 

history  of...- iv,3818 
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Breton  Bay,  Md.,  improvement  of i,  199, 1313 

Bridf^e  ( 'reek  Landing,  Va. ,  wharf  and  monument i,  731 ;  iv,  3900, 3957 

Bridj?eport,  Conn.,  improvement  of  harbor i, 99,985 

Bridgej)ort,  N.  J.,  briage  across  Raccoon  Creek i,  714 

Bridget: 

Alteration  of,  ol)8tructing  navigation •. i,  720 

Aqueduct  Bridge,  Washmgton,  D.  C. ,  repair  of i,  723;  iv,  3877 

Construction  of,  across  navigable  waters i,  71 1, 71S 

Hijjhway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge i,  724;  iv,3879 

Ohio  River,  impeding  navigation i,  19;  in,  2^ 

Rules  governing  opening  of  draws i,  710 

Hakonnet  River,  R.  I. ,  alteration  of  Stone  Bridge i,  76, 914 

Yellowstone  National  Park,  construction,  etc.,  of i,  737;  iv,  4171 

Broad  ('reek  River,  Del.,  improvement  of i,  192, 1272 

Broad  Sound,  Boston  Harbor,  Mass. ,  improvement  of i,  53. 850 

Bronx  Kills,  Harlem  River,  N.  Y.,  examination  of i,  127,  lO&l 

Bronx  River,  N.  Y.: 

Improvement  of 1,111,  lOli 

Removal  of  wrecks 1,125,126,  ia52,lii53 

Brooklyn,  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.  Y.,  improvement  of i,  119, 1085 

Brunswick  Harbor,  Ga.,  improvement  of i,  274;  ii,  16o$ 

Brunswick  River,  N.  C.  (see  Cape  Fear  River) i,  242;  ii,  1495 

Buckhannon  and  Northern  Railroad  Company: 

Bridge  of,  across  Monongahela  River,  W.' Va i,  71* 

Bridge  of,  across  Tvgarts  Valley  River,  W.  Va i,  716 

Bridge  of,  across  \^'^e8t  Fork  River,  W.  Va i,  71§ 

Buckingham,  Fla.,  bridge  across  Orange  River i,  716 

Bucksport  Harbor,  Me.,  improvement  of i,  27, 784 

Budd  inlet,  Wash.  (8fe  01  ympia  Harbor) i,(503;  iv,3607 

Buffalo  Bayou,  Tex. : 

Bridge  at  Houston i,719 

Improvement  of i,  370;  ii,  19^^ 

Buffalo,  N.  Y.,  engineering  district,  pictorial  history  of  breakwater  con- 
struction in IV,  3815 

Buffalo  Harbor,  N.  Y.: 

Examination  and  sun^e^  of  Black  Rock  Harbor  around  rapids  and  shoals 

at  head  of  Niagara  River i,  617;  in,  3271 

Examination  and  survey  of  Erie  Basin i,  618;  iii,  320i 

Harlwr  lines  at  Stony  Point i,  709;  in,  3316 

Improvement  of i,  612;  in,  325S 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor    1,615;  111,3267 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  in,  3Uft: 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1,614;  iii,32t-: 

Buildings: 

Armv     War     College,     including     report     on     construction     meth- 
ods    1,740;  IV,  3866,  4151: 

Engineer   School   of    Application,  including    report   on    construction 

methods i,741;  iv,3866,4lS 

Government  Printing  Office,  Washington,  D.  C,  new  building,  including 

rei)ort  on  constmction  methods,  etc i,  739;  iv.  3819,417' 

Government  Printing  Office,  Washington,  D.  C,  old  building...  i,  740;   iv.  41* 

Public,  District  of  Columbia i,730;   iv,3Js* 

Bulkhead  lines.     See  Harbor  lines. 

Burlington  County,  N.  J.,  bridge  of i,  714 

Burlington  Harbor,  V^t. ,  improvement  of i ,  65. 5^- 

Burnite,  Jas.  K.  (schooner),  removal  of  wreck  of i,  178. 124' 

Burnside,  Ky.: 

Bridge  across  South  Fork,  Cumberland  River i,  71* 

Improvement  of  Cumberland  River  above  Nashville i,  440;  ii.  23*-* 

Burr  Creek,  Conn,  (s^'e  Bridgeport) i,100,»^^ 

Buttermilk  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  131,  llS 

Buzzards  Bav,  Mass.,  examination  and  survey  of  Weepecket  rock i,  87,  ^ 

Byram  River,  N.  Y.  {see  Port  Chester  Harbor) i,  107,  lO:-? 
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Cable  galleries i,  10, 12 

Cache  Kiver,  Ark.,  improvement  of i,  405;  ii,  2110 

Caddo  (Fairy)  Lake,  Tex.  and  La.: 

Examination  of  Cypress  Bayou,  including i,  398 ;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Calaveras  River,  Cal.  ^see  Stockton  and  Mormon  channels) i,  643;  ni,3415 

Calcasieu  River,  La.,  Improvement  of  mouth  and  passes i,  358;  ii,  1910 

California  Debris  Commission i,  706;  iv,  3693 

Caloosahatchee  River,  Fla.,  improvement  of 1,290,291;  ii,  1699, 1700, 1701 

Calumet  Harbor,  Wis.  (see  Fox  River) i,  533;  in,  2846 

Calumet  Harbor  and  River,  III.  and  Ind. : 

Bridge  at  Hammond,  Ind i,  711 

Examination  of  river  up  to  one-half  mile  above  Hammond,  Ind  .  i,  541;  in,  2941 

Improvement  of  harbor i,  538;  in,  2924 

Improvement  of  river i,  539;  in,  2928 

Cambridge  Harbor,  Md.,  improvement  of i,  185, 1261 

Camden,  Me.,  improvement  of  harbor  at i,  27, 785 

Camden,  N.  J.: 

Defenses  of  Delaware  River i,  5, 10 

Improvement  of  Cooper  Creek i,  158, 1229 

Improvement  of  Delaware  River  at i,  149, 1181, 1193 

Camden  and  Suburban  Railway  Company,  bridge  of i,  719 

Camden  County,  N.  J.,  bridge  of i,  714 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce  through i,  585;  in,  3102 

Canadys  Landing,  Neuse  River,  N.  C,  bridge  near i,  719 

Canals,  etc.  (see  also  Waterways) i,  18, 710 

Albemarle  and  Chesapeake  Canal,  N.  C,  examination  and  survey  for 

waterway  via i,  227;  n,  1387 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,224;  n,  1376 

Allegheny  River,  Pa. ,  locks  and  dams ^ i,  467, 468;  in,  2522, 2526 

Ashepoo  River  to  South  Edisto  River,  S.  C.  (see  Charleston-Beaufort 

waterway) i,259;  ii,1563 

Barren  River,  Ky.,  lock  and  dam i,  498;  in,  2679 

Bee  Tree  Shoals  Canal,  Ala i,445;  n,2357,2360 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,  547;  in,  2976 

Big  Barren  River,  Ky.,  lock  and  dam i,498;  in,  2679 

Big  Kanawha  River,  W^.  Va.,  locks  and  dams i,  475;  in,  2575, 2577 

Big  Sandy  River,  .W.  Va.  and  Ky. ,  locks  and  dams  . . .  i,  479, 481 ;  in,  2636, 2643 

Big  Stone  Lake,  Minn.,  reservoir  dam i,  430;  n,  2260 

Black  River,  La.,  locks  and  dams i,  387;  n,  2039 

Black  Warrior  River,  Ala.,  locks  and  dams i,  325, 332;  n,  1812, 1813, 1822 

Calaveras  River.,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  i,  643;  in,  3415 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce i,  585;  in,  3102 

Cape  Fear  River  above  Wilmington,  N.  C. ,  locks  and  dams i,  240;  n,  1493 

Cascades  Canal,  Columbia  River,  Oreg i,  668, 669;  in,  3491, 3492 

Clubfoot  and  Harlowe  Canal,  N.  C,  examination  and  survey  for  water- 
way via 1,227;  ii,1387 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  235;  n,  1485 

Colbert  Shoals  Canal,  Ala i,445;  n,  2357, 2360 

Columbia  River,  Cascades  Canal i,  668, 669;  in,  3491, 3492 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks,  dams,  and 

canals,  with  revised  project  and  estimates i,  666;  in,  3473, 3475 

Congaree  River,  S.  C,  lock  and  dam i,  254;  n,  1557 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,321;  n,  1785, 1788, 1791 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams i,  438, 440;  n,  2340, 2343 

Davis  Island  dam,  Ohio  River,  Pa i,  464;  in,  2512 

Des  Moines  Rapids  Canal,  Mississippi  River i,  418;  n,  2196 

Des  Plaines  River,  111.,  waterway  via i,  540, 707;  in,  2931;  S.,  11, 53 

Dismal  Swamp  Canal,  Va.  and  N.  C,  examination  and  survey  for  water- 
way via 1,227;  ii,1387 

Dismal  S  wamp  Canal,  Va.  and  N.  C. ,  improvement  of  waterway  via .  i,  223 ;  n,  1374 

Duluth  Canal,  Minn.,  bridge  across i,  711 

Duluth  Canal,  Minn. ,  improvement  of , i,  505;  in,  2747 
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Canals,  etc. — Continued. 

Eaisto  (South)  River  to  Ashepoo  River,  S.  C.  (see  Charleston-Beaufort 

waterway) ...' i, 259;  n,  1563 

Elk  River  Shoals  Canal,  Ala i,  446, 447;  ii,  2357, 2360, 2378 

Efltherville-Minim  Creek  Canal,  S.  C.  («c«  Santee  River) i,251;  n,l»2 

Expenditures  for  operating  and  care i,18 

Fox  River,  Wis.,  locks  and  dams 1,533,535;  iir,2846,^52 

Galena  River,  111.,  lock  and  dam i,  418;  ii,  2^6 

Galveston  and  Brazos  Canal,  Tex.  (see  Brazos  River,  etc. ) i,  374;  ii,  19S9 

Gowanus  Canal,  New  York  Harbor,  N.  Yr  {see  Gowanus  Bay) i,  130, 1118 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  492, 495;  in,  2672, 2575 

Great  Kanawha  River,  W.  Va.,  locks  and  dams i,  475;  in,  2575, 2577 

Green  River,  Ky.,  locks  and  dams 1,497,498;  hi,2677,267& 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  467, 468s  "i.  2522,2526 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  542;  in, 2957 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care i,  418;  ii,  2300 

Illinois  River,  111. ,  locks  and  dams i,  541, 542;  in,  2961, 2954 

Illinois   River,    111.,    waterway  to   St.    Louis,    Mo.,    and    Lockport, 

via 1,540,707;  in, 2931;  S.,  11,53 

Kampsville  lock  and  dam,  Illinois  River,  111 i,  541, 542;  in,  2951, 29.>i 

Kanawha  River,  W.  Va. ,  locks  and  dams i,  475;  in,  2576, 2577 

Kentucky  River,  Ky . ,  locks  and  dams r,  481, 483;  in,  2644, 2m 

Keweenaw  Bay  to  Lake  Superior,  improvement  and  care. . .  i,  512, 514;  in,  2767 

Lafourche  Bayou,  La.,  lock  and  dam i,  709 

Lagrange  lock  and  dam,  Illinois  River,  111 h^^i  ^2;  ^^h  2951, 2954 

Lake  Washington  Canal,  Wash .• i,695;  iv,361! 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams i,  479;  in,  2636, 2638 

Little  Kanawha  River,  W.  Va.,  lock  and  dam i,  473, 474;  in,  2572, 2573 

Lockport,  111.,  to  St.  Louis,  Mo.,  waterway 1,540,707;  iii,2931;  S.,  11,53 

Louisville  and  Portland  Canal,  examination  at  head  of i,  502;  in,  2702 

Louisville  and  Portland  Canal,  improvement  and  care. .  i,  484, 489;  in,  2662, 26^ 
Michigan  Lake  to  Stui^jeon  Bay,  improvement  and  care,  i,  522, 523;  in,  2815, 2821 

Minim  Creek-Esther\nlle  Canal,  S.  C.  {see  Santee  River) i,  251 ;  ii,  1552 

Mispissippi  River,  Des  Moines  Rapids  Canal i,  418;  n,  21S6 

Mississippi  River  to  Illinois  River,  construction  of i,  542;  in,  2967 

Mississippi  River  to  Illinois  River,  operating  and  care i,  418;  n,  2200 

Mississippi  River,  reservoirs,  construction  of. i,  422;  n,  2^5 

Mississippi  River,  reservoirs,  operating  and  care i,  424;  n,  2242 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams i,  420;  n,  2230 

Mississippi  River,  waterway  from  St.  Louis.,  Mo.,  to  Lockport,  111., 

via 1,540,707;  in,  2931:  S.,11,53 

Monongahela  River,  locks  and  dams i,  457, 458, 460;  in,  2494, 2499, 2502 

Morgan  Canal,  Tex. ,  improvement  of  (see  Galveston  ship  channel ) .  i,  370;  n,  1985 

Morgan  Canal,  Tex.,  operating  and  care 1,372;  n,  1992 

Mormon  channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River. . .  i,  643;  in,  3415 

Mosquito  Creek  Canal,  S.  C.  ( see  Santee  River) i,  251 ;  ii,  1552 

Muscle  Shoals  Canal,  Ala 1,445,447;  n,  2357, 2360, 2378 

Muskin^m  River,  Ohio,  locks  and  dams i,  477, 478;  in,  2622, 2624 

Navigation  of,  rules  governing i,  710 

North  Carolina  Cut,  N.  C,  examination   and   survey  for  w^aterway 

via 1,227;  n,1387 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  224;  n,  1376 

Ohio  River,  Davis  Island  dam.  Pa i,  464;  iii,  2512 

Ohio  River,  Locks  and  Dams  2-7 i,  464;  ni,  2514 

Ohio  River,  Locks  and  Dams  8, 11, 13, 18, 19 i,  470;  in,  2566 

Ohio  River,  Lock  and  Dam  37 i,  454;  in,  242S 

Ohio  River,  Louisville  and  Portland  Canal,  examination  at  head,  i,  502;  in,  2702 
Ohio    River,    I^uisville     and     Portland    Canal,    improvement    and 

care i, 484, 489;  iii,2662,266* 

Osage  River,  Mo.,  lock  and  dam i,434;  ii,2320 

Ottertail  I^ke  and  River,  Minn.,  re8er\^oir  dam i,  430;  n,  2260 

Ouachita  River,  Ark.  and  La.,  locks  and  dams i,  387;  n,  2039 

Plaquemine  Bayou,  La.,  lock i,  350;  n,  1895 

Portage  Lake  ciinals,  Mich.,  improvement  and  care i,  512, 514;  in,  2767 

Port  Arthur  Canal,  Tex.,  conupction  with  Sabine  Lake. .  i,  361, 366;  n,  1914, 1927 

Puget  Sound  to  Lake  Washington,  waterway i,  695;  iv,  3611 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,  430;  n,  2260 
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Canals,  etc. — Continued. 

Regulations  governing  navigation  of i,  710 

Rook  River,  111.,  construction  of  canal  around i,  542;  iii,  2957 

Rock  River,  111. ,  operating  and  care  of  canal  around i,  418 ;  ii,  2200 

Rough  River,  Ky.,  lock  and  dam 1,500,501;  iii,  2696, 2697 

Rules  governing  navigation  of i,  710 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care i,  588, 589;  iii,  3126, 3128 

St.  Clair  Flats  Canal,  Mich.,  removal  of  wreck i,591;  iii,  3138, 3139 

St.  Louis,  Mo.,  to  Lockport,  111.,  waterway 1,540,707;  iii,2931;  S.,11,53 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care.,  i,  683, 585;  in,  3096, 3100 

St.  Marys  Falls  canals,  Mich,  and  Ontario,  commerce i,  585 ;  in,  3102 

Salmon  Bay,  Wash.,  waterway  via i,  695;  iv,  3611 

Seattle  Canal,  Wash i,695;  iv,3611 

Shilshole  Bay,  Wash.,  waterway  via i,  695;  iv,  3611 

Sixmile  Island,  Allegheny  River,  Pa.,  lock  and  dam i>467;  in,  2522 

South  Edisto  River  to  Ashepoo  River,  S.  C.  {see  Charleston-Beaufort 

waterway) i,259;  ii,1563 

Springdale,  Pa.,  lock  and  dam  in  Allegheny  River i,  467;  in,  2522 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis i,  522, 523;  in,  2815, 2821 

Superior  Lake  to  Keweenaw  Bay,  improvement  and  care. . .  i,  512, 514;  in,  2767 

Tennessee  River,  canals,  locks,  and  dams i,  445, 447;  ii,  2357, 2360, 2378 

Tombigbee  River,  Ala. ,  locks  and  dams i,  326;  n,  1815, 1820 

Traverse  Lake,  Minn.,  reservoir  dam i,  430;  n,  2260 

Trinity  River,  Tex.,  locks  and  dams i,  372;  ii,  1993 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locksand  dams,  i,  479;  in,  2636, 263& 
Turners  Cut,  N.  C,  examination  and  survey  for  waterway  via. . .  i,  227;  ii,  1387 

Turners  Cut,  N.  C,  improvement  of  waterway  via i,  223;  n,  1374 

Union  Lake,  Wash.,  waterway  via i,  695;  iv,  3611 

Virginia  Cut,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Wabash  River,  Grand  Rapids  lock  and  dam i,  492, 495;  in,  2672, 2675 

Warrior  River,  Ala.,  locks  and  dams i,  325, 332;  n,  1812, 1813, 1822 

Washington  Lake  to  Puget  Sound,  waterway i,  695 ;  i v,  3611 

Washita  (Ouachita)  River,  Ark.  and  La.,  locksand  dams i, 387;  ii, 2039 

White  River,  Ark.,  locks  and  dams,   including  report  on  technical 

details 1,403,405;  ii, 2102, 2109;  iv,3750 

Yamhill  River,  Oreg. ,  lock  and  dam i,  672, 675;  in,  3526, 3532 

Canarsie  Bay,  N.  Y. ,  improvement  of i,  1 15, 1026 

Cane  River,'La.,  bridge  at  Derry  station i,  718 

Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  43, 835 

Improvement  of  Rockport  Harbor i,  45, 836 

Cape  Charles  City  Harbor,  Va.,  improvement  of i,  223;  n,  1373 

Cape  Fear  River,'  N.  C. : 

Defenses  of i,  5, 10 

Improvement  above  Wilmington i,  240;  n,  1493 

Improvement  at  and  below  Wilmington i,242;  n,  1495 

Improvement  of  Northeast  Branch i,  239;  n,  1490 

Cape  Henry,  Va.,  defensesat i,5 

Cape  May,  N.  J  ,  removal  of  wreck  off i,  156, 1201 

Cape  Small  Harbor,  Me.,  examination  of i,  34, 793 

Cape  Vincent  Harbor,  N.  Y. ,  improvement  of i,  627 ;  in,  3349 

Capitol,  Washington,  D.  C,  telegraph  line 1,731,732;  iv,3954 

Carquines  Straits,  Cal.,  channel  to  theGoldenGate  (««€San  Pablo  Bay ) .  i,  641;  in,  3411 
Carrabelle  Harbor  and  River,  Fla. : 

Improvement  of  bar  and  harbor i,  302;  n,  1762 

Removal  of  wreck  near  mouth  of  river i,  321 ;  ii,  1792 

Carriages,  gun  and  mortar i,  6, 7 

Carrie  (barge),  removal  of  wreck  of i,  178,1249 

Carrot  Island  Slough,  N.  C. ,  examination  and  survey i,  244;  ii,  1505 

Carson,  Robert  N.,  bridge  of i,  719 

Carteret,  N.  J. ,  removal  of  wreck  in  Arthur  Kill i,  148, 1158 

Carters  Creek,  Va. ,  improvement  of i,  206, 1321 

Carthage,  Tenn. : 

City  bridge  across  Cumberland  River i,711 

Improvement  of  Cumberland  River  above  Nashville i,  440;  ii,  234^ 
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CanitherHville  Harbor,  Mo.  («;«  MiaeiBaippi  River  Commission) i,  707;  S.,  3.40 

Carvers  Harbor,  Me.,  improvement  of 1,29,787 

Ca'*ca(ie8  Canal,  Columbia  River,  Oreg. :  , 

Construction  of i,668;  in,349l 

()l)eratinij  and  care i,669;  ni,34a2 

Casemate?,  nnning i,  10, 12 

Catahoula  Parish,  La. ,  brid^  of i,  719 

Catekill  Creek,  N.  Y.,  exammation  and  survey i,  126, 1(64 

Cedar  Bayou, Tex.,  improvement  of 1,374,375;  ii,  19^,2001 

Cedar  Creek,  Conn,  (see  Bridgeport) i,  100,^ 

Ce<lar  Creek,  N.  J.,  removal  of  wreck i,177,124l 

Cedar  Swamp,  Patoong  Creek,  N.  J.,  bridge  across i,720 

Centennial  Lake,  Miss,  (see  Vicksbui^g  Harbor) i,  392;  ii, 2050 

Centerton,  N.  J.,  bridge  across  Rancocas  River ". i,714 

Central  Vermont  Railway  Company,  bridge  of i,  "U 

Central  waterway,  Tacoma  Harbor,  Wash.,  examination  and  survey,  i,  704;  it,362S 

Champion  ( schooner),  removal  of  wreck  of i,  591 ;  iii,  31© 

Chami>lain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt.,  improvement  of i,  65, 8^ 

Defenses  of i,? 

Narrows,  improvement  of i,  68, 86S 

North  and  South  Hero  islands,  improvement  of  channel  between i,  6§ 

Plattflburg  Harbor,  N.  Y.,  improvement  of i,  67, SoT 

Channels.     tSee  Rivers  and  harbors.  * 

Channel  street  waterway,  San  Francisco,  Cal. ,  bridge  across i,  711 

Charleroi  and  Monesaen  Bridge  Company,  bridge  of i,  71! 

Charles  River,  Boston,  Mass. : 

Harbor  lines i,  709, 891 

Improvement  of i,  55, 855 

Charleston  Harbor,  S.  C. : 

Defenses  of,  including  report  on  damp-proofing  and  door  for  telauto- 
graph niche i,5,9, 10;  iv,3T22 

Examination  for  harbor  of  refuge i,  261 ;  ii,  ISI\ 

Improvement  of,  including  dredge  construction i,  256, 1202;  n,  loal 

Improvement  of  waterway  to  Beaufort,  S.  C i,  259 ;  n,  158S 

Improvement  of  waterway  to  McClellanville r,  255;  ii,  1>^ 

Charlevoix  Harbor,  Mich.: 

Examination  from  Lake  Michigan  to  Pine  Lake i,  570 ;  in,  3iM8 

Improvement  of i,  567;  in,  308 

Charlotte  Harbor,  Fla. :  ! 

Examination  of i,  301 ;  n,  ITUj 

Improvement  of 1,290,291;  n,  1699,17*! 

Charlotte  Harbor,  N.  Y.: 

Bridge  across  Genesee  River i,nT: 

Improvement  of i,  621 ;  ni,  338; 

Water  levels i,  736;  n-.-kKj 

Charts: 

I^nd  within  flats  of  Anacostia  River,  D.  C 

Military  and  other 

Northern  and  Northwestern  Lakes 1,732,737;  iv,4fl8 

Chattahoochee  River,  Ga.  and  Ala. ,  improvement  of i,  .309;  ii,  ITj 

Cheat  River,  W.  Va.,  examination  of i, -^70;  ni,2 

Cheboygan  Harbor  and  River,  Mich. : 

Bridge  at  Cheboygan l 

Improvement  of  harbor i,  571 ;  in,  ^^ 

Chefuncte  River,  La.,  improvement  of .* i,  354;  n,  19( 

Chehalis  County,  Wash.: 

Bridge  of,  across  Chehalis  River l1 

Bridge  of,  across  Humptulips  River ,        1,1 

Chehalip  River,  Wash.: 

Bridge  at  Aberdeen i,^ 

Bridge  at  Elbow  Riffle O 

Improvement  of i,  689;  iv,  M 

Chelsea  Creek,  Mass.  (see  Boston  Harlwr) i.  5d,i 

Chemicals,  use  of,  in  destroving  the  m  ater  hyacinth i,  299, 860;  ii,  1712,  U 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  509;  in, 3 
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Chesapeake  Bay,  Md.  and  Va. : 

Defenses  at  entranceat  Cape  Henry,  Va i,6 

Examination  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C. . .  i,  227;  ii,  1387 
Improvement  ofw^aterway  to  Albemarle  Sound,  via  Currituck  Sound  i,  224;  ir,  1376 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1374 

Removal  of  wreck  at  entrance i,  227;  ii,  1380 

Chester  River,  Md.,  improvement  of i,  186, 1263 

Chicago  and  Alton  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

*  Bridge  of,  across  Illinois  River i,  722 

Chicago  and  Erie  Railroad  Company,  bridge  of i,  711 

Chicago  and  North- Western  Railway  Company: 

Bridge  of,  across  Duck  Creek,  Wis i,  715 

Bridge  of,  across  Fox  River,  Wis i,  716 

Bridge  of,  across  Illinois  and  Mississippi  Canal,  111 i,  718 

Bridge  of,  acrossOconto  River,  Wis i,715 

Bridge  of,  across  Root  River,  Wis i,  715 

Bridge  of,  across  West  Twin  River,  Wis i,  718 

Chicago,  Burlington  and  Quincy  Railway  Company,  bridge  of i,  722 

Chicago  Harbor  and  River,  111.: 

Bridge  across  North  Branch  at  North  avenue i,  719 

Bridge  across  South  Fork  of  South  Branch  at  Archer  avenue i,  718 

Bridge  across  South  Fork  of  South  Branch  between  Archer  avenue  and 

Hickory  street i,  720 

Bridge  east  of  Rush  Street  Bridge i,  721 

Examination  of  Calumet  River i,  541;  iii,  2941 

Improvement  of  Calumet  ( South  Chicago)  Harbor i,  538;  iii,  2924 

Improvement  of  Calumet  River i,  539;  iii,  2928 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581;  in,  3092 

Improvement  of  harbor i,  537;  in,  2917 

Improvement  of  river i,  537;  in,  2920 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of i,  719 

Chicago,  Peoria  and  St.  Louis  Railway  Company,  bridge  of i,  722 

Chicago,  St.  Louis  and  New  Orleans  Railroad  Company: 

Bridge  of,  across  Hatchee  River,  Tenn i,  715 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Chickasahay  River,  Miss. : 

Examination  to  Bucatunna - i,  343;  n,  1854 

Improvement  of i,335;  ii,  1830, 1831 

Chief  Justice  Dailey  (schooner),  removal  of  wreck  of i,  125, 1052 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the i,  745 

Chillicothe,  III.,  bridge  across  Illinois  River i,  722 

Chincotea^ue  Bfiy,  Va.,  improvement  of  waterway  to  Delaware  Bay i,  175, 1247 

Chipola  River,  Fla. : 

Improvement  of  lower  river i,  305;  n,  1766 

Improvement  of  upper  river i,  307;  ii,  1768 

Chitto,  Bogue,  La.,  improvement  of i,  354;  ii,  1904 

Choctaw  hatchee  River,  Fla.  and  Ala. : 

Bridge  near  Martins  Ferry i,  711 

Bridge  near  Tra wicks  Landing i,  712 

Improvement  of i,  311 ;  n,  1776 

Choptank  River,  Md.: 

Improvement  of 1,186,1263 

Improvement  of  Cambridge  Harbor i,  185, 1261 

Christiana  River,  Del. : 

Improvement  of  Wilmington  Harbor i,  166, 1237 

Removal  of  wreck i,  177, 1249 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River i,  454;  in,  2428 

General  improvement  of  Ohio  River i,  451 ;  in,  2406 

Citrus  County,  Fla.,  bridge  of i,  715 

City  of  Austin  (vessel),  removal  of  wreck  of i,  279;  ii,  1668 

City  waterway,  Tacoma  Harbor,  Wash.,  improvement  of i,  694;  iv,  3609 

Civilian  assistants  to  engineer  officers i,  17 

Claiborne  Harbor,  Md.,  improvement  of i,  185, 1260 


Digitized  by  VjOOQ IC 


12  INDEX* 

Chirk  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River) i,  702;  iv,  362? 

Clatskanie  River,  Ore^.,  improvement  of i,  681 ;  in,  3»^ 

Cleveland  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  600, 1209;  ui,  3174 

Removal  of  wreck i,  608;  111,3207 

Reports  on  floods  and  on  sediment  and  dischai^ge  observations  in  Cuva- 

hoga  River iv,  3803, 3813 

Water  levels i,736;  iv,4^7 

Clinch  River,  Tenn.,  improvement  of i,  449;  u,  2392 

Clinton  River,  Mich.,  improvement  of i,580;  in, 3087 

Club  Creek,  Ga.,  examination  and  survey i,  279;  ii,  16d& 

Clubfoot  and  Harlowe  Canal,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  235;  ii,  14?5 

Clubfoot  Creek,  N.  C: 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1 3S7 

Improvement  of  waterway  via i,  235;  ii,  14S 

Coal  and  Coke  Railway  Company,  bridge  of i,7II 

Coal  mining  in  the  Philippines iv,  3870 

Coanjock  &y,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  n,  13n 

Improvement  of i|224;  ii,  13TI 

Coast  defenses.     See  Fortifications. 

Coaster  Harbor  Island,  R.  I.,  improvement  of i,  81,  R2$ 

Cocheco  River,  X.  H.,  improvement  of i,  38,83i» 

Cohasset  Harbor,  Mass. ,  improvement  of i,  60, 85^ 

Coldfoot,  Alaska,  trail  to  Yukon  River i,  744;  i v,  42!7 

Collie,  War,  Army,  WashingtoUj  D.  C. : 

Erection  of   buildings    for,   mcluding  report  on  construction  meth- 
ods    1,740;  IV,  3866, 41^3 

Statue  of  Frederick  the  Great  in  grounds  of i,  742;  iv,  4199 

Colorado  River,  Nev.,  Ariz.,  and  Cal.: 

Examination  from  Eldorado  Canyon  to  Rioville,  Nev i,  636;  ni,  339' 

Examination  from  Yuma,  Ariz.,  to  Mexican  boundary i,  636;  iii,  33J^ 

Columbia  River,  Oreg.  and  Wash.: 

Astoria,  Oreg. ,  harbor  lines i,  709;  in,  3577 

Cascades  Canal,  construction  of i,  668;  iii,  34^1 

Cascades  Canal,  operating  and  care i,  669;  m,  34S! 

Celilo,  Oreg.,  improvement  above i,  663;  in,  34^ 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,  666;  iii,  347# 

Celilo  Falls  to  The  Dalles  Rapids,  locks,  dams,  and  canals,  with  revised 

project  and  estimates i,  666;  in,  3473, 3475 

aark  Fork  («ee  Pend  Oreille  River) i  702;  iv,  36£ 

Gauging i,685;  iii,^tS 

Mouth  of,   defenses  at,  including  report  on  fire-control  comfiaunica- 

tions 1, 5, 9;  IV,  3r59 

Mouth  of,  improvement  at,  including  dredge  construction ..  i,  678, 1?05;  iii,  3543 

Mouth  of,  to  Willamette  River,  improvement  from i,675;  iii,3534 

Threemile  Rapids,   improvement  at,  with   revised  project  and    esti- 
mates  1,666;  111,3473,3475 

Tongue  Point,  Oreg. ,  improvement  below i,  678;  iii,  354S 

Vancouver,  Wash.,  to  Willamette  River,  examination  from i, 671;  in, 34^ 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,  670;  iii,  3496 

Commencement  Bay,  Wash.: 

Examination  and  survev  of  Puyallup  and  certain  other  waterways  at 

Tacoma *. i,  704 ;  iv,  3a^ 

Improvement  of  Tacoma  Harbor i,  694;  i v,  3609 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585 ;  in,  3102 

Commissions  (see  aho  Boards): 

California  D<^bris  Commission i,  706;  iv,  36S3 

Mississippi  River  Commission i,  707;  S.,  3, 40 

Permanent  International  Commission  of  Congresses  of  Navigation i,  708 

Committee  on  Rivers  and  Harbors,  House  of  Representatives,  reports  by 
Board  of  Engineers  for  Rivers  and  Harbors,  in  pursuance  of  resolution  of.        i,  7iH 

Grand  River,  Mich i,  558;  in,  30Cf> 

Grays  Harbor,  Wash i,688;  iv.3589 

Manchester  Harbor,  Mass i,  48, 840 
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Committee  on  Rivera  and  Harbore,  etc. — Continued. 

Mississippi  River,  Missouri  to  Ohio  rivers i,  413;  ii,  2144 

Oak  Orchard  Harbor,  N.  Y i,620;  iii,3327 

Warroad  Harbor  and  River,  Minn i,429;  ii,2253 

Wilson  Harbor,  N.  Y : i,619;  iii,3321 

YaquinaBay,  Oreg i,660;  iii,3449 

Compass  variation  along  west  end  of  Lake  Superior i,  737;  iv,  4132 

Compton  Creek,  N.  J.,  improvement  of i,  144, 1152 

Conecuh  River,  Ala.,  improvement  of i,  315;  ii,  1781 

Coney  Island,  N.  Y. ,  harbor  lines  in  Gravesend  Bay i,  709, 1 110 

Con^ree  River,  S.  C.: 

Construction  of  lock  and  dam  near  Granby i,254;  ii,  1557 

Improvement  by  open-channel  work i, 253;  ii,  1556 

Congresses  of  Navigation,  Permanent  International  Commission  of i,  708 

Congress,  Fifty-eighth,  second  session,  laws  of,  affecting  Corps  of  Engi- 
neers  IV,  4223, 4314 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  605, 1209;  iii,  3200 

Removal  of  wreck  off -. i,608;  in,  3209 

Connecticut  River,  Mass.  and  Conn. : 

Examination  between  Hartford,  Conn. ,  and  Holyoke,  Mass i,  92 

Improvement  below  Hartford,  Conn i,  91, 973 

Connecticut  (schooner),  removal  of  wreck  of ^ i,  86, 930 

Constitution  (sloop),  removal  of  wreck  of ; i,  178, 1249 

Contentnia  Creek,  N.  C,  improvement  of - i,  232;  ii,  1480 

Contingencies  of  rivers  and  harbore,  estimate  of  appropriation  for i,  705 

Continuing  contracts i,  18 

Albemarle  Sound,  N.  C,  waterway  via i,  223;  ii,  1374 

Allegheny  River,  Pa.,  locks  and  d!ams i,467;  iii,2522 

Ambrose  channel,  New  York  Harbor,  N.  Y i,  127,1113 

Appomattox  River,  Va i,222;  n,1371 

Arthur  Kill,  N.  Y.  and  N.  J i,  136, 1135 

A^shtabula  Harbor, Ohio i,604;  in,3193 

Back  Cove,  Portland,  Me i,  32, 791 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay i,  180, 1255 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to i,  178, 1252 

Baltimore  Harbor,  Md.,  at  Spring  Garden i,  181, 1256 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y i,  130,1118 

Bee  Tree  shoals,  Tennessee  River,  Ala i,  445;  ii,  2357, 2360 

Big  Sandy  River,  W.  Va.  and  Ky. ,  including  the  forks i,  479;  in,  2636 

BiscayneBay,  Fla i,286;  ii,  1695 

Black  River,  La i,387;  ii,2039 

Black  River  (Lorain)  Harbor,  Ohio i,598;  ni,3168 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  614;  in,  3264 

Black  Warrior  River,  Ala. ,  above  Tuscaloosa i,  325 ;  n,  1812 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,  325;  n,  1813 

Boston  Harbor,  Mass i,  53, 850 

Bridgeport  Harbor,  Conn i,  99, 985 

Buffalo  Bayou,  Tex i,370;  n,1985 

Buffalo  Harbor,  N.Y i,612;  ni,3253 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,614;  in,3264 

Calumet  Harbor,  111 i,538;  in,  2924 

Charleston  Harbor,  S.  C i,256;  n,  1559 

Christiana  River,  Del 1,166,1237 

Cleveland  Harbor,  Ohio i,600;  nT,3174 

Colbert  shoals,  Tennessee  River,  Ala i,  445;  n,  2357, 2360 

Columbia  River,  Oreg.  and  Wash. ,  at  the  mouth i,  678;  nr,  3543 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls i,  666;  in,  3473 

Congaree  River,  S.  C,  between  Columbia  and  Granby i,  254;  n,  1557 

Conneaut  Harbor,  Ohio i,605;  ni,3200 

Croatan  Sound,  N.  C. ,  waterway  via i,  223;  n,  1374 

Cumberland  Sound,  Ga.  and  Fla i,277;  ii,1664 

Curtis  Bav,  Baltimore,  Md.,  channel  to i,  180, 1255 

Deep  Creek,  Va i,223;  ii,1374 

Delaware  Bay,  Del.,  harbor  of  refuge i,  154, 1199 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 1,149,1181 
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Continuing  contracts — Continued. 

Detroit  River,  Mich i,589;  in,  3130 

Doff  River,  Miss :... i,333;  ii,  182S 

Duluth  Harbor,  Minn i,505;  iii,274r 

East  (Ambrose)  channel,  New  York  Harbor,  N.  Y i,  127, 1113 

Elizabeth  River,  Va. ,  Hospital  Point,  Norfolk i,  218;  ii,  1364 

Elizabeth  River,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii,  1374 

Erie  Basin,  Buffalo,  N.  Y. ,  Lake  Erie  entrance i,  614;  in,  3^* 

Everett  Harbor,  Wash i,697;  iv,361* 

Fall  River  Harbor,  Mass i,  79,919 

Falls  of  Ohio  River  at  Louisville,  Ky i,484:  uu2&S2 

Galveston  Harbor,  Tex /. i,366;  ii,  1974 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty -first  street i,  368;  ii,  197^ 

Galveston- Houston  waterway,  Tex i,  370;  ii,  1985 

Gloucester  Harbor,  Mass i,  46, 837 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  130, 111:< 

Grays  Harbor  and  bar  entrance,  Wash i,  687;  iv,  SJteS 

Great  Lakes,  channels  in  connecting  waters  of i,  581 ;  iii,  309S 

Great  Pedee  River,  S.  C i,247;  ii,  1547 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  338;  ii,  1S3^ 

Hampton  Roads,  Va i,220;  ii,  1365 

Harbor  Beach,  Mich i,575;  iii,30ii 

Hay  Lake  channel,  St.  Marys  River,  Mich i,  586;  ii  i,  3118 

Horn  Island  Harbor,  Miss i,333;  n,  1828 

Hospital  Point,  Norfolk  Harbor,  Va i,218;  ii,  1354 

Houston-Galveston  waterway,  Tex i,  370;  ii,  19^> 

Hudson  River,  N.  Y 1,120,1038 

Illinois  and  Mississippi  Canal,  111 i,  542;  iii,  2957 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,484;  iii,2662 

Kalamazoo  River,  Mich I i,551;  in,  29S4 

Kennebec  River,  Me 1,31,789 

Kentucky  River,  Ky i,481;  in,  2644 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,512;  iii,  2767 

LevisaFork,  Big  Sandy  River,  Ky i,479;  iii,  2636, 2638 

Lorain  Harl)or,  Ohio. i,  598;  in,  316ft 

Louisville  and  Portland  Canal,  Ky i,  484;  in,  266:^ 

Loutre,  Pass  a,  Mississippi  River,  sill  across i,  344;  n,  18^2 

Ludington  Harbor,  Mich i,  562;  in,  301S 

Marquette  Harbor,  Mich i,  514;  in,  2774 

Maumee  Bay  and  River,  Ohio  {see  Toledo  Harbor) i,  592;  in,  3150 

Michigan  City  outer  harbor,  Ind i,  544, 545;  in,  29^ 

Michigan  Lake-Sturgeon  Bav  Canal,  including  harbor  of  refuge. .  i,  522;  in,  2813 

MisHisaippi  River,  Head  of  f  asses  to  Ohio  River i,  707;  S. ,  3, 40 

Mif«Hi8Hippi  River,  between  Missouri  and  Ohio  rivers i,  •*12;  ii,  2129 

Mississippi  River,  between  Missouri  River  and  St.  Paul i,  415;  n^2l6S 

Mississippi  River,  sill  across  Pass  a  Loutre i,  344;  ii,  1882 

Mi&sissippi  River,  between  St.  Paul  and  Minneapolis i,  420;  n,  2230 

Mississippi  River,  Southwest  Pass i,  345;  ii,  1 88? 

Mississippi  River,  Vicksburg  Harbor,  Miss i,392;  n,  2O50 

Mobile  llarbor,  Ala i,322;  n,  1803 

Monongahela  River,  W.  Va.  and  Pa i,  457, 458;  in,  2494,  2499 

Mormon  channel,  San  Joaquin  River,  Cal i,  643;  in,  341?> 

Narragansett  Bav,  R.  I i,  77, 917 

Neebish  channefs,  St.  Marys  River,  Mich i,  586;  in,  3118 

New  Haven  Harbor,  Conn i,  94, 977 

New  London  Harbor,  Conn i,  89. 971 

New  York  Harbor,  N.  Y.,  Ambrose  channel i,  127,  1113 

New  York  Harbor,  N.  Y. ,  (xowanus  Bay  channels i,  13i3,  1 1 18 

Norfolk  Harbor,  Va.,  Hospital  Point i,  218;  n^  1364 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii,  1374 

Northern  and  Northwestern  Lakes,  channels  connecting i,  581 ;  ni,  3092 

Oakland  Harbor,  Cal i,640;  in,  340J=' 

Ocmulgee  River,  Ga i,  273;  n^  1657 

Ohio  River,  Dams  Nos.  2-5 i,  464;  in,  2514 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 1,470;  mi  2566 

Ohio  River,  Dam  No.  37 i,454;  in,  242S 

Ohio  River  Falls  of,  at  Ix)uisville,  Ky i,  484;  in,  26t?2 
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CJontinuing  contracts — Continued. 

Ouachita  River,  Ark.  and  La i,387;  ii,2039 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,223;  ii,  1374 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River i,  333;  ii,  1828 

Pasquotank  River,  N.  C,  waterway  via i,  223;  ii,  1374 

Passaic  River,  N.  J 1,134,1132 

Pass  a  Loutre,  Mississippi  River,  sill  across •  i,  344;  ii,  1882 

Patapsco  River,  Md.,  and  channel  to  Baltimore i,  178, 1262 

Patapsco  River,  Md.,  channel  to  Curtis  Bay i,180, 1255 

Patapsco  River,  Md.,   harbor   of   southwest  Baltimore   (Spring  Gar- 
den)  1 1,181,1256 

Pedee  River,  S.  C i,247;  ii,1547 

Plaquemine  Bayou,  La i,350;  ii,1895 

Portage  Lake,  Mich.,  harbor  of  refuge i,565;  iii,3025 

Portland  Harbor,  Me.,  including  Back  Cove i,  32, 791 

Potomac  River  below  Washington,  D.  C 1,197,1309 

Providence  River,  R.  I i,  77,917 

Red  Hook  channel,  New  York  Harbor,  N.  Y i,  130, 1118 

Rockland  Harbor,  Me i,  28, 786 

Sacramento  River,  Cal i,645;  in,  3417 

St.  Johns  River,  rla. ,  Jacksonville  to  the  ocean i,  280;  ii,  1685 

St.  Joseph  Harbor,  Mich i,547;  iii,  2976 

St.  Marys  River,  Mich.,  at  the  falls i,583;  iii,3096 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels i,586;  iii,  3118 

Sandbeach  harbor  of  refuge,  Mich i,  575;  in,  3077 

San  Diego  Harbor,  Cal i,631;  in,  3383 

San  Francisco  Harbor,  Cal i,640;  in,  3408 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,643;  in,  3415 

San  Pablo  Bav,  Cal i,641;  ni,3411 

San  Pedro  Bay.  Cal i,632;  in,  3385 

Saugatuck  Harlx)r,  Mich i,  551;  in,  2984 

Savannah  Harbor,  Ga i,262;  n,  1639 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  265;  ii,  1648 

Ship  channel  connectinjg  waters  of  the  Great  Lakes i,  581 ;  in,  3092 

Ship  Island  Harbor,  Miss.,  channel  to  Gulf  port i,  338;  n,  1835 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) i,  538;  in,  2924 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Garden ii  181, 1256 

Southwest  Pass,  Mississippi  River ^  i,  345;  ii,  1882 

Spring  Garden,  Southwest  Baltimore  Harbor,  Md i,  181 ,  1256 

Staten  Island  Sound,  N.  Y.  and  N.  J 1,136,1135 

Stockton  channel,  San  Joaquin  River,  Cal i,  643;  in,  3415 

Sturgeon  Bay  Canal,  including  harbor  of  refuge i,  522;  in,  2815 

Superior  Harbor,  Wis i,  505;  in,  2747 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway i,  512;  in,  2767 

Tacoma  Harbor,  Wash i,694;  iv,3609 

Tampa  Bay,  Fla 1.293;  ii,1704 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals i,  445;  ii,  2357, 2360 

Toledo  Harbor,  Ohio i,o92;  iii,3150 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis 1,326,327;  n,  1815 

Trinity  River,  Tex.,  locks  and  dams i,372;  n,  1993 

Tug  Fork,  Biff  Sandy  River,  W.  Va.  and  Ky i,  479;  in,  2636, 2638 

Turners  Cut,  N.  C,  waterway  via i,223;  ii,  1374 

Union  River,  Me i,  23,  781 

Vicksburg  Harbor,  Miss i,392;  n,2050 

AVarrior  River,  Ala.,  above  Tuscaloosa i,  325;  n,  1812 

Warrior  River,  Ala.,  below  Tuscaloosa i,  325;  n,  1813 

Washita  (Ouachita)  River,  Ark.  and  La i,387;  it,2039 

Waukegan  Harbor,  111 i,532;  iii,2843 

White  River,  Ark.,  locks  and  dams  on  upper  portion i,  403;  n,  21^2 

Wilmington,  Cal.,  outer  harbor i, 632;  in,  3385 

Wilmington,  Del.,  harbor  at i,  166, 1237 

Winyah  Bay,  S.  C i,249;  n,  1549 

Yazoo  River,  Miss.,  at  the  mouth i,  392;  n,  2050 

Contracts,  continuing.     See  Continuing  contracts. 

Cooney,  Annie  (schooner) ,  removal  of  wreck  of i,  156, 1200 

Cooper  Creek,  N.  J. : 

Bridge  at  Stoys  Landing ^   i,  714 

Improvement  of i,  158, 1229 
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Cooper  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Coosa  River,  Ga.  and  Ala. : 

Examination  and  survey i,  318,  S22 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge ..  i,  317, 318;  n,  1785 
Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,317,319;  n,  1788 
Operating  sy;id  care  of  locks  and  dams i,  321;  n^l791 

Coosawattee  River,  Ga.,  improvement  of i,  320;  ii,  1789 

Coos  Bay,  Harbor,  and  River,  Oreg.: 

Improvement  of  entrance  to  bay  and  harbor i,  653, 663;  m,  3439, 34^ 

Improvement  of  harbor  by  dredging i,  655, 663;  ru,  3442, 346S 

Improvement  of  river 1,656,663;  in,  3444,34® 

Coquille  River,  Oreg- ,  improvement  of i,  651, 663;  iii,  3436, 3468 

Core  Creek,  N.  C,  examination  and  survey  for  waterway  via i,227;  u,  ISST 

Core  Sound,  N.  C. ,  examination  and  survey  for  waterway  via i,  227 ;  n,  1387 

Comey  Bayou,  La.,  improvement  of i,389;  n,  2043,2046 

Corps  of  Engineers : 

Battalion  of  Engineers 1,12,13,751,754,758 

Engineer  equipment  of  troops  and  civilum  assistants  to  engineer  offi- 
cers   1,17, 766, 773, 7T5 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for i,  12, 14, 15, 741, 751 ;  iv,  3866, 418S 

Laws  of  58th  Congress,  2d  session,  affecting  the rv,  4223, 4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,74i 

Personnel i,S 

Coscob  Harbor  and  River,  Conn.: 

Construction  of  bridge i,  71i 

Improvement  of i,  106,99! 

Courier  (sloop),  removal  of  wreck  of i,  125,  lOS 

Cowlitz  River,  Wash.,  improvement  of i)682;  iii,3559 

Coyote  Creek,  Cal.,  bridge  near  Alviso i,714 

Craft,  water: 

^  aUo  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers rv,  374S 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 

Craven  County,  N.  C,  bridge  of i,721 

Croatan  Souna,  N.  C. : 

Examination  and  survey  for  waterway  via i,227;  n,  ISST 

Improvement  of  waterway  via i,  223;  n,  1374 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill 1, 381 ;  ii,  2011 

Crooked  (Carrabelle)  River,  Fla.: 

Improvement  of  Carrabelle  bar  and  harbor i,302;  ii,176! 

Removal  of  wreck  near  mouth  of i,  321;  ii,  1795 

Cross  ledjje  light,  Delaware  Bay,  removal  of  wreck  near i,  166, 1200 

Crystal  River,  Fla.,  improvement  of i,295:  u,  1707 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  across,  at  Carthage i,  711 

Bridge  across  South  Fork  near  Bumside,  Kv 1,714 

Gauging  {^ee  Mississippi  River  Commission) i,  707;  S-,  7, 6S 

Improvement  above  Nashville,  Tenn i,  440;  n,  2343 

Improvement  below  Nashville,  Tenn i,  438;  ir,  2340 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of i,  277;  n,  16^ 

Improvement  of  waterway  between  Savannah  and  Femandina. . .  i,  276;  n,  1662 
Removal  of  wrecks i,  279;  n,  1668 

Current  River,  Ark.  and  Mo.,  improvement  of i,  407;  u,  2113 

Currituck  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  u,  1387 

Improvement  of  waterway  via i,  224;  ri,  1376 

Curtis  Bay,  Baltimore,  Md. ,  improvement  of  channel  to i,  180, 1255 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  305;  n,  1 766 

Cuyahoga  River,  Ohio: 

See  also  Cleveland  Harbor. 

Improvement  of  Cleveland  Harbor i,  600, 1209;  m,  3174 

Reports  on  floods  and  on  sediment  and  discharge  observations rv,  3803, 3815 
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Cypress  Bayou,  Tex.  and  La.': 

Examination  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1,398;  ii,2075 

Improvement  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1,386;  ii,2037 

J>. 

Dailey,  Chief  Justice  (schooner) ,  removal  of  wreck  of i,  125, 1052 

Daisy  (canal  boat  J,  removal  of  wreck  of i,  156, 1200 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C i,  726;  iv,  3883 

Dale  County,  Ala.,  bridge  of i,712 

Damariscotta  Lake,  Harbor,  and  River,  Me. : 

Bridge  between  Newcastle  and  Nobleboro i,  719 

Examinatibn  of  harbor  and  river i,  34, 795 

Dams.    See  Canals  and  Waterways. 

D' Arbonne  Bayou,  La.,  improvement  of i,  389;  ii,  2043, 2046 

Darien  Harbor,  Ga. : 

Bridge  across  Middle  North  River i,718 

Improvement  of i,  268;  ii,  1651 

Davidson,  Gen.  William  Lee,  monument  to i,  742;  iv,4201 

Davis,  Chas.  H.  (steamer),  removal  of  wreck  of i,  608;  iii,  3207 

Davis  Island  dam,  Ohio  River,  Pa. : 

Harbor  lines  to  Dam  3,  near  Osbom,  Pa i,  709;  iii,  2554 

Operating  and  care i,  464;  iii,  2512 

Debris,  mining,  in  California i,706;  iv,3693 

Deep  Creek  Branch,  Elizabeth  River,  Va. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Defenses,  seacoast.    See  Fortincations. 

Delaware  Bay  and  River,  N.  J-,  Pa.,  and  Del.: 

Defenses  of i,5, 10 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of i,  154, 1197 

Drecjgeboat  for  river,  construction  of i,  151, 1214 

Harbor  of  refuge  in  bay,  construction  of i,  154, 1199 

Harbor  of  refuge  in  bay,  examination  of 1,157,1215 

Improvement  of  river,  including  dredge  construction i,  149, 1 181, 1214 

Lewes,  Del. ,  iron  pier,  maintenance  and  repair  of i,  153, 1 197 

Marcushook,  Pa.,  improvement  of  ice  harbor 1,153,1196 

Waterway  to  Chincoteague  Bay,  Va. ,  improvement  of i,  175, 1247 

Wrecks,  removal  of 1,156,157,1200,1201 

Delta  Point,  La.  {gee  Mississippi  River  Commission) i,  707;  S. ,  3, 40 

Denny  &  Company,  W.,  bridge  of i,  712 

Department  of  Justice.    See  Attorney-General. 

Departments,  Executive,  Washington,  D.  C,  telegraph  line 1,731,732;  iv,  3954 

Depere,  Wis.: 

Bridge  across  Fox  River i,  715 

Improvement  of  Fox  River  above i,  533;  in,  2846 

Improvement  of  Fox  River  below  (nee  Green  Bay  Harbor) i,520;  in,  2813 

Depots,  engineer 1,13,15,760,773,775 

Derelicts.    See  Wrecks. 

Deny  station.  La.,  bridge  across  Cane  River i,  718 

Des  AUemands  Bayou,  La.,  bridge  across i,  720 

Deschutes  River,  Wash. : 

Bridge  at  Olympia i,  718 

Improvement  of  Olympia  Harbor i,693;  iv,  3607 

Des  Glaises  Bayou,  La.,  bridge  near  Moreauville i,  713 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care i,418;  ii,2196 

Dee  Plaines  River,  111.,  survey  for  waterway  from  Lockport,  111.,  to  St. Louis, 

Mo 1,540,707;  in, 2931;  S.,11,53 

Details,  technical,  of  engineering  methods.    See  Technical  details. 

Detroit  and  Mackinac  Railway  CJompany,  bridge  of i,  717 

Detroit,  Monroe  and  Toledo  Short  Lme  Railway,  bridge  of i,  71 7 

Detroit  River,  Mich. : 

Examination  and  survey  of  back  channel  at  Wyandotte i,  591 ;  in,  3140 

Improvement  of i,  589;  in,  3130 

ENQ  1904 2 
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Detroit  River,  Mich.— Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  iii,  3092 

Survey  from  Detroit  to  Lake  Erie,  final  report  on i,591 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  732;  rv,  4051 

Deviation  of  the  compass,  west  end  of  Lake  Superior i,  737;  iv,  4132 

Disappearing  gun  carriages i,  6. 7 

Discharge  measurements.    See  Gauging. 
Dismal  Swamp  Canal,  Va.  and  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via ir223;  ii,  1374 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of i,  190, 1270 

Division,  engineers i,  18 

Divisions,  engineer i,  IS 

Doboy  bar,  Ga.,  improvement  of i,  269;  ii,  1651 

Dock  lines.    *S^€  Harbor  lines. 
Dog  River,  Miss.: 

Bridge  in  Jackson  County i,  713 

Improvement  of  (w€  Pascagoula  River) i,333;  ii,  182S 

Dora,  Amy  (steamer),  removal  of  wreck  of i,  193, 1274 

Dospalos,  Cal.,  bridge  across  San  Joaquin  River i,  719 

Douole  Bayou,  Tex.,  improvement  of i,373;  ii,  19^ 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of i,  710 

Drawings.    See  Maps. 
Dredge  Doats: 

Ashtabula  Harbor,  Ohio 1,604,1209;  iii,3193 

Charleston  Harbor,  S.  C 1,256,1202;  n,  1559 

Cleveland  Harbor,  Ohio 1,600,1209;  iir,3174 

Columbia  River,  Or^.  and  Wash. ,  mouth  of i,  678, 1205;  in,  354S 

Conneaut  Harbor,  Ohio 1,605,1209;  in,3200 

Delaware  River 1,151,1181,1214 

p:rieLake 1,592,120? 

Fairport  Harbor,  Ohio 1,602,1209;  in,  3188 

Florida,  works  in i,300;  ii,  1713 

Key  West  Harbor,  Fla 1,288,1213;  ii,  1697 

Michigan  I^ake,  harbors  on  eastern  shore i,  549, 553, 565, 563, 1211 

Mississippi  River,  passes  of 1,345,346,1203,1204;  ii,  18S2 

New  York  Harbor,  N.  Y i,  127, 1113, 120S 

Oregon  coast  harbors  south  of  Columbia  River i,  663;  iii,  3468 

Pensacola  Harbor,  Fla 1,313,1207;  n,1779 

St.  Johns  River,  Fla i,280,  1206;  11,1685 

Sandusky  Harbor,  Ohio 1,594,1209;  m,  3159 

Savannah  Harbor,  Ga 1,262,1212;  n,  1639 

Southwest  Pass,  Mississippi  River 1,345,1204;  ii,  1882 

Toledo  Harbor,  Ohio 1,592,1209;  iii,  3150 

Du  Bois,  Jennie  R.  (schooner) ,  removal  of  wreck  of i,  86, 930 

Duck  Creek  ( Smyrna  River) ,  Del. ,  improvement  of ii  174, 1245 

,Duck  Creek,  Wis.,  bridge  across,  near  town  of i,  715 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  92, 975 

Duluth  Canal  and  Harbor,  Minn. : 

City  bridge  across  canal i,  711 

Improvement  of,  including  description  of  plant  and  methods  employed 

in  building  concrete  south  pier  at  Supenor  Entry i,  505;  in,  2747;  iv,  3779 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581;  in,  3092 

Duncan  rocks.  Straits  of  Juan  de  Fuca,  Wash.,  examination  for  removal 

of 1,703;  IV,  3626 

Dunkirk  Harbor,  N.  Y.,  improvement  of i»811;  iii,  3251 

Dunnellon,  Fla. ,  bridge  across  Withlacoochee  River i,  Tin 

Dutch  Island  Harbor,  R.  I.  (see  Narragansett  Bay) i,  78, 917 

Duwamish  River,  W^ash: 

Bridge  near  Seattle i,  717 

Improvement  of  (»6e  Puget  Soimd) i,691;  iv,3604 

Diixbury  Harbor,  Mass. ,  improvement  of i,  62,  861 

Dyer  County,  Tenn.,  bridge  of i,  71S 
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£agle  Harbor,  Mich.,  strandine  of  steamer  Hutchinson  near ir^'^7]  ni,2782 

East  Bay,  Fla.,  examination  of  upper i,322;  ii,  1792 

East  ( Ambrose)  channel,  New  York  Harbor,  N.  Y. ,  improvement  of . .  i,  127, 1113, 1208 
East  Chester  Creek,  N.  Y. : 

Examination  with  a  view  to  improvement 1. 126,  1061 

Improvement  of i,  111,  1016 

Survey  regarding  cost  of  maintaining  improved  channel i,  112, 1018 

Eastern  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor) i,218;  ii,  1364 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C: 

Construction  of  railroad  bridge  across i,  714 

Harbor  lines 1,709,1351 

Improvement  of i,  107, 1310 

Survey  of  United  States  land  within  flats  of i,  19 

East  Haven  Harbor  and  River,  Conn. ,  construction  of  bridge i,  721 

East  Liverpool,  Ohio: 

Bridge  across  Ohio  River i,  711 

Improvement  of  Ohio  River i,  451 ;  iii,  2406 

East  Pascagoula  River,  Miss. : 

Bridge  near  Scranton i,  717 

Improvement  of i,333;  ii,  1828 

East  Pass,  Carrabelle  Harbor,  Fla. ,  improvement  of i,  302;  ii,  1762 

East  River,  Ga.  (wc  Brunswick  Harbor) i,  274,  ii,  1659 

East  River,  N.  Y.: 

Harbor  lines 1,709,1096,1098,1101,1106 

Improvement  of : 1,116,1028 

Removal  of  wreck 1,126,1053 

East  River,  Wis.,  bridge  at  Green  Bay : i,719 

Echo  Bay  Harbor,  N.  Y.,  improvement  of 1,110,1014 

Edenton  Bay,  N.  C,  improvement  of i,226;  n,1378 

Edgartown  Harbor,  Mass. ,  examination  for  harbor  of  refuge i,  87, 949 

Edgecomb,  Me.,  bridge  of  town  of i,717 

Edison  Slough,  Wash.  (aeePuget Sound) i,691;  iv,3604 

Edisto  River,  S.  C,  examination  from  mouth  to  Aiken  and  Edgefield 

line 1,261;  ii,1585 

Edisto  (South)  River,  S.  C,  waterway  via i,259;  ii,  1563 

Eel  River,  Mass.  («?€  Plymouth  Harbor) i, 63,862 

i^bert,  Fort,  Alaska,  road  to  Valdes i,744;  iv,4217 

Eighteenmile  Creek,  N.  Y. : 

Examination  and  survey  of  Olcott  Harbor i,  630;  iii,  3354 

Harbor  lines  at  Olcott  Harbor i,709;  iii,3378 

Improvement  of  Olcott  Harbor i,620;  iii,3331 

Elbow  Riflfle,  Chehalis  River,  Wash.,  bridge  at i,  717 

Electrical  connections  at  fortifications i|9, 11 

Elizabeth  River,  N.  J.,  improvement  of 1,143,1150 

Elizabeth  River,  Va. : 

Examination  and  survey  for  waterway  from  Norfolk  to  Beaufort  In- 
let  1,227;  11,1387 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hos- 
pital Point 1,218;  11,1364 

Improvement    of    waterway   to    Albemarle    Sound,    via    Currituck 

Sound 1,224;  ii,1376 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,1374 

Improvement  of  Western  Branch i,219;  ii,  1366 

Elizabethtown,  111.: 

Examination  of  Ohio  River  at i,456;  ni,2453 

Improvement  of  Ohio  River i,  451 ,  455 ;  iii,  2406 

Elkpoint,  S.  Dak.  («?€  Missouri  River) i,431;  ii,2300 

Elk  River,  Md.:  • 

Improvement  of i,  181, 1256 

Removal  of  sunken  piles,  rafts,  etc 1,193,1274 

Elk  River,  Tenn.  and  Ala. ,  examination  of i,  451 ;  ii,  2397 
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Elk  River.  W.Va.: 

Bridge  at  mouth  of  Blue  Creek i,717 

Bridge  at  mouth  of  Little  Otter  Creek i,  715 

Examination  of i,476;  in,  2582 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala i,  445;  u,  2357, 2360, 237S 

Embankments i,  10,12 

Emlin,  C.  (steamer),  removal  of  wreck  of i|32I;  ii,  1792 

Emplacements i,  6, 7,8 

Employees  as  civilian  assistants  to  engineer  officers i,  17 

Endicott  Board i,5 

Engineer  depots 1,13,15,760,773,775 

Engineer  divisions i,18 

Engineer  equipment  of  trooi)S i,  17, 766, 773, 775 

Engineering  methods,  technical  details  of.    See  Technical  details. 

Engineer  officers,  civilian  assistants  to i,  17 

Engineer  School  of  Application,  including  report  on  methods  of  constructing 

buildings  for 1,12,14,15,741,751;  iv73866,41^ 

Engineer  troops.    See  Troops. 

Engineers,  Battalion  of 1,12,13,751,  754,758 

Engineers,  Boards  of.    See  Boards. 
Engineers,  Corps  of: 

Battalion  of  Engineers 1,12,13,751,  754,758 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers   1,17,766,773,775 

Engineer  School  of  Application^  including  report  on  methods  of  con- 
structing buildings  for i,  12, 14, 15, 741, 751;  iv,  3866, 4185 

Laws  of  58th  Congress,  2d  session,  affecting  the iv,  4223, 4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers 1,7-^ 

Personnel ' i,3 

Engineers,  division I,1S 

Engineers,  Office  of  the  Chief  of,  officers  on  duty i,  74> 

Engineers,  The  Board*  of r,  4,74i 

Equipment,  engineer,  of  troops 1,17,766,773,775 

Erath,  Mrs.  Catherine,  bridge  of i,  714 

Erie  Basin,  Buffalo,  N.  Y.: 

Examination  and  survey i,618;  iii,3304 

Improvement  of  Buffalo  entrance i,615;  iii,32tr 

Improvement  of  Lake  Erie  entrance i,614;  iii,3264 

Erie  Harbor,  J*a.,  improvement  of i,609;  iii,324S 

Erie  Lake  {see  also  Northern  and  Northwestern  Lakes): 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineer- 
ing: history  of iv,  3818 

Dredge  boat  for  harbors  on i,592, 1^ 

Removal  of  wrecks 1,607,608;  111,3206,3207,3208,3209 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,4057,4l»8 

Esau,  Ark. ,  bridge  across  f  ourche  Le  Fevre  River i,  718 

Escambia  River,  Fla.,  improvement  of i,  315;  ii,  17S1 

Esopus  Creek,  N.  Y.  ^«g6  Saugerties  Harbor) 1,122,1045 

Essex  County,  N.  J.,  oridge  of i,  717 

Estero  Creek,  or  River,  Fla. ,  examination  of i,  301 ;  n,  1719 

Estherville-Minim  Creek  Canal,  S.  C.  («^«  Santee  River) i,251;  u,  15S2 

Estimates  of  appropriations  required: 

Forti  fications i,  12 

Rivers  and  harbors,  etc i,  18 

Eureka,  Cal.  (««6  Humboldt  Harbor) i,649;  in,  3423 

Evansville,  Ind.: 

Examination  for  dam  in  Ohio  River  for  harbor  at i,  456;  m,  24$5 

Improvement  of  Ohio  River :.  1,451,455;  in,240S 

Everett,  Mass. ,  bridge  across  Maiden  River  to  Medford i,  716 

Everett,  Wash.: 

Bridge  of  city  across  Snohomish  River i,  716 

Improvement  of  harbor ♦ i,697;  iv,361.5 

Examinations  of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Executive  Departments,  Washington,  D.  C,  tel^raph  line i,  731, 732;  iv,  3964 


Executive  Mansion  and  office,  Washington,  D.  C. i,  730;  iv,  3899, 3901, 3906 

Exertion  (lighter),  removal  of  wreck  of i»217, 1342 

Exeter  River,  N.  H.,  improvement  of •...         i,S9 
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Fairhaven,  MasB.: 

Defenses  of  New  Bedford i,5 

Improvement  of  New  Bedford  Harbor i,  74, 911 

Fairmont,  W.  Va.,  bridge  across  West  Fork  River i,716 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  602, 1209;  iii,  3188 

Removal  of  wrecks 1,607,608;  iii,  3206, 3207, 3208 

Reports  on  floods  and  on  sediment  and  discharge  observations  in  Grand 

River iv,  3803, 3813 

Fairy  Lake,  Tex.  and  La. : 

Examination  of  Cypress  Bayou,  including i,  398;  ii,  2075 

Iniprovement  of  C5y press  Bayou,  including ' i,  386;  ii,  2037 

Falia,  Bogue,  La.,  improvement  of i,  366;  ii,  1906 

Fall  River  Harbor,  Mass.,  improvement  of i,  79, 919 

Falls  of  Ohio  River,  Louisville,  Ky: 

Examination  at  head  of i,502;  iii,2702 

Improvement  of ii  484 ;  in,  2662 

Operating  and  care  of  Louisville  and  Portland  Canal i,  489;  in,  2664 

Falmouth  Harbor  and  Ponds,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Feather  River,  Cal. : 

Improvement  of... -, i,  645;  in,  3417 

Improvement  of,  by  California  Debris  Commission i,  706;  iv,  3693 

FenwicKs  Island  shoal,  Md.,  removal  of  wreck  off i,  193, 1274 

Femandina,  Fla.: 

Improvement  of  Cumberland  Sound i,  277;  ii,  1664 

Improvement  of  waterway  to  Savannah,  Ga i,  276;  ii,  1662 

Ferry  (Fairy)  Lake,  Tex.  and  La.: 

Examination  of  Cypress  Bayou,  including i,  398;  ii,  2076 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Fidelia  (barge),  removal  of  w^reck  of i,  86, 929 

Filtration  plant,  Washington  Aqueduct,  D.  C i,  728;  iv,  3890 

Finders,  ranee  and  position i,  8, 11 

Fire  Island  Inlet,  N.  Y.  (we  Great  South  Bay) 1,120,1036 

Fishinjj  Creek,  N.  C,  improvement  of i,230;  ii,  1477 

Fish  River,  Ala.,  examination  of 1,9^3;  ii,  1858 

Fish  traps  in  Puget  Sound,  Wash.,  inspection  of i,  703;  iv,  3626 

Fivemile  River  Harbor,  Conn.,  improvement  of i,  103, 988 

Flag  River,  Wis.  («e«  Portwing  Harbor  J i,508;  iii,2761 

Flannery  (canal  boat),  removal  of  wreck  of i,  134, 1126 

Flat  Lake,  La.  («ee  Grand  River) i,350;  ii,1896 

Flint  River,  Ga.,  improvement  of i,308;  ii,  1770 

Flint  River,  Mich.,  improvement  of i)674;  in,  3074 

Floating  of  loose  logs,  eta ,  on  certain  streams,  rules  governing i,  710 

Florence,  Waah.,  bridge  across  Stilaguamish  River i,  717 

Florida:     • 

Defenses  of  Key  West  and  Tampa,  including  report  on  damp-proof- 
ing  1,6,10;  IV,  3726 

Defenses  of  Pensacola,  including  report  on  damp-proofing  and  on  color- 
ing of  concrete  to  diminish  glare i,  6, 10;  iv,  3726 

Dredge  boat  for  Key  West  Harbor 1,288,1213 

Dredge  boat  for  Pensacola  Harbor ^i,  313, 1207 

•Dredge  boat  for  St.  Johns  River 1,281,1206 

Dredge  and  snag  boat  for  works  in i,  300;  n,  1713 

Removal  of  water  hyacinths  from  waters  in i,  299;  n,  1712 

Florida    Coast    Line    Canal    and    Transportation    Company   {see   Indian 

River) i,285;  ii,1694 

Florida  East  Coast  Railway  Company,  construction  of  basin  at  Miami, 

Fla., by i,286;  ii,  1695 

Flushijae  Bay  and  Creek,  N.  Y. : 

Bridge  across  creek  to  Newtown i,  713 

Examination  and  survey  of  bay i,  115, 127 

Improvement  of  bay ". 1,114,1025 

Foreign  possessions.    See  Insular  possessions. 

Fore  River,  Me.  («e6  Portland) 1,32,33,791 
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Fore  (Weymouth)  River,  Mass.: 

Examination  and  survey i,  70, 891 

Improvement  of i,  58, 85ft 

Forked  Deer  River,  Tenn.: 

Examination  of i,443;  ii,2351 

Improvement  of i>437;  ii,2337 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  1,381;  11,2011 

Fort  ifebert,  Alaska,  road  to  Valdes i,744;  iv,4217 

Fortifications  (see  aUo  Technical  details) : 

Appropriations i,6, 11,  IS 

Artillery  Torpedo  Board i,10 

Board  of  Engineers,  The... if  4,749 

Board  on  Fortifications  Or  other  Defenses  (Endicott  Board) i,5 

Board  of  Ordnance  and  Fortification 1,5 

Carriages,  gunand  mortar i,6,7 

Emplacements,  modernizing  the  older i,ft 

Estimates  of  appropriations  required I,1S 

Financial  statement i,U 

General  statement  and  progress  of  work i,9 

Gun  and  mortar  batteries,  including  report  upon  test  of  blast  me- 
ters   1,6,11,12;  iv,373& 

Insular  possessions i,  10,12 

Preservation  and  repair  of i,* 

Projects 1,5,11 

•  Range  and  position  finders 19^,11 

Searchlights  and  electrical  connections i,9,ll 

Sea  walls  and  embankments r,  10,12 

Sites 1,9,11,12 

Submarine  mines i,  10,12 

Supplies  for  seacoast  defenses i,9,12 

Fort  Leavenworth,  Kans.,  engineer  depot i,  16, 7JS 

Fort  Pierre,  S.  Dak.  (^e^  Missouri  River) i,431;  11,2300 

Fort  Point  channel,  Boston,  Mass.,  improvement  of i,  56, 85J 

Fourche  Le  Fevre  River,  Ark.,  bridge  near  Esau i,716 

Fourche  River  Lumber  Company,  bridge  of i,  716 

Fox  River,  Wis. : 

Bridge  at  Depere i,  71S 

Bridge  at  Littlechute i,  713 

Improvement  of i,  533 ;  in,  2846 

Improvement  below  Depere,  including  Green  Bay  Harbor i,  520;  in,  2813 

Operating  and  care  of  locks  and  dams i,535;  rn,2852 

Franconia  (vessel),  removal  of  wreck  of i,279;  n,  16S? 

Frankf ord  Creek,  Pa. ,  removal  of  wreck  at  Philadelphia i,  1 56, 1300 

Frankfort  Harbor,  Mich.,  improvement  of i,566;  in,30S!} 

Franklin,  Pa.,  bridge  across  Allegheny  River i,735 

Frederica  River,  Ga.,  examination  of i,  280;  ii,  1674 

Frederick  the  Great,  statue  of i,  742;  iv,41^ 

French  Broad  River,  Tenn.,  improvement  of i,447;  u,238& 

Frenchman  Bav,  Me.,  defenses  of 1,5 

Friend,  Lottie  k.  (schooner),  removal  of  wreck  of 1,157,1201 

Fuca,  Juan  de,  Straits,  Wash . ,  examination  for  removal  of  Duncan  rocks .  i,  703 ;  iv,  3^ 

G. 

Galena  River,  111. ,  operating  and  care  of  lock  and  dam i,  418;  ii,  2202 

Galleries,  cable , i,  10,1? 

Gallipolis,  Ohio,  ice  pier  {see  Ohio  River) i,**51;  iti,2406 

Galveston  and  Brazos  Canal,  Tex.  {see  Brazos  River,  etc.) i,374;  ii,  199* 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankmetit,  and  fill  along  Fort  Crockett  Res-     % 

ervation,  and  of  sea  wall  from  Thirty-ninth  to  Forty-fifth  street,  i,  381;  ii,  2011 
Defenses  of,  including  report  on  damp-proofing  and  foundations.  - ,  i,  5;  iv,  3729 

Harbor  lines  at  Texas  City i,  709;  ii,  2036 

Improvement  of  Galveston-Texas  City  channel i,  369;  ii,  198$ 

Improvement  of  harbor  entrance i,366;  ii,  1974 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,  368;  ii,  1979 
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Galveeton  Bay  and  Harbor,  Tex.— Continued. 

Improvement  of  waterway  to  Houston i,370;  ii,1985 

Improvement  of  West  Bay 1,373,375;  ii,  1999, 2002 

Grasconade  River,  Mo.,  improvement  of i,  435;  ii,  2322 

Gasparilla   Sound,   Fla.,  examination   of,  in&luding   cut-off   into  Lemon 

Bay 1,301;  ii,1722 

Gauging: 

Columbia  River,  Orej?.  and  Wash i,685;  in,  3658 

Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,3803,3813 

Michigan  Lake,  variations  in  surface  level  on  east  shore i,  544 

Mississippi  River  and  principal  tributaries i,  430, 707;  ii,  2296;  S.,  7, 63 

Northern  and  Northwestern  lakes,  levels  (1860-1904)  and  discharges 

(1860-1903) 1,736;  iv,  4057, 4058 

Gaysport,  Ohio,  bridge  across  Muskingum  River i,  720 

Gedney  channel.  New  York  Harbor,  N.  Y..  improvement  of i,  127, 1113 

General  Franz  Sigel  (schooner),  removal  oi  wreck  of i,  608;  iii,  3208 

Genesee  River,  N.  Y. : 

Bridge  at  Charlotte i,717 

Improvement  of  Charlotte  Harbor i,  621 ;  iii,  3332 

Geneva  County,  Ala.,  bridge  of i,  711 

Geor>?e  Lake,  St.  Johns  River,  Fla.  ( wc  Volusia  bar) i,  283;  ii,  1692 

Georges  River.  Me.,  improvement  oi i,  30, 788 

Georgetown  Efarbor,  D.  C.    See  Washington. 
Geoigetown  Harbor,  S.  C. : 

Examination  and  survey i,262;  ii,  1591 

Improvement  of  {see  Wmyah  Bay) i,  249;  ii,  1549 

Georgia,  defenses  of  coast  of,  including  report  on  damp-proofing i,  5, 9;  iv,  3723 

Gertrude  (sloop),  removal  of  wreck  of i,  177, 1249 

Gilberton  (barge) ,  removal  of  wreck  of i,  156, 1201 

Gilbertsville,  Ky. : 

Bridge  across  Tennessee  River i,  712 

Improvement  of  Tennessee  River  below  Riverton,  Ala i,  446;  ii,  2357, 2364 

Githens,  Mary  IT.  (steamer) ,  removal  of  wreck  of i,  178, 1249 

Gladstone  Harbor,  Mich. ,  examination  and  survey i,  536;  in,  2861 

Glencove  Harbor,  N.  Y.,  improvement  of i,  114, 1024 

Glidden,  John  N.  (steamer),  removal  of  wreck  of i,  591 ;  iii,  3139 

Gloucester  County,  N.  J.,  bridge  of i,  714 

Gloucester  Harbor,  Mass.,  improvement  of i,  46, 837 

Golconda,  111.  («^<j  Ohio  River) i,451;  iii,2406 

Golden  Gate,  Cal.,  channel  to  Karquines  Straits  {see  San  Pablo  Bay) .  i,  641;  in,  3411 

Goose  Island  flats,  Delaware  River,  removal  of  wreck i,  156, 1200 

Goshen  Creek,  N.  J.,  improvement  of i,  162, 1233 

Gosport  Harbor,  N.  H.  {see  Iples  of  Shoals  Harbor) i,  37, 829 

Government  Printing  Office,  Washington,  D.  C. : 

Erection  of  new  building,  including  rejK^rt  on  construction  methods, 

etc 1,739;  iv,  3819, 4179 

Repairs  to  old  building i,  740;  iv,  4180 

Telegraph  line 1,731,732;  iv,3954 

Government  telegraph  line,  Washington,  D.  C ii  731, 732;  iv,  3954 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of i,  133, 1124 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge  and  Red  Hook  channels  and  Gowanus  Canal,  improvement 

of 1,130,1118 

Bridges  across  canal  at  Brooklyn i,  718 

Gowanus  Creek  channel,  improvement  of i,  132, 1 123 

Granby,  S.  C: 

Construction  of  lock  and  dam  in  Congaree  River i,  254;  ii,  1557 

Improvement  of  Congaree  River  by  open-channel  work i,  253;  ii,  1556 

Grand  Calumet  River,  111.  and  Ind. : 

Examination  up  to  one-half  mile  above  Hammond,  Ind i,  541 ;  in,  2941 

Improvement  of i,  539;  in,  2928 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  538 ;  in,  2924 

Grand  Ecore,  La.,  bridge  across  Red  River i,  721 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  555;  in,  2993 

Grand  Marais,  Mich.: 

Improvement  of  harbor  of  refuge i,  516;  in,  2779 

Removal  of  wreck  off  entrance  to  harbor i,  517;  in,  2781 
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Grand  Marais,  Minn.: 

Examination  relative  to  east  pier i,518;  in,  2783 

Improvement  of  harbor - i,503;  in,  2743 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  492, 495;  ui,  2672, 2875 

Grand  River,  La.,  improvement  of i,  350;  n,  18^ 

Grand  River,  Mich. : 

Improvement  of,  including  rei)ort  on  project  by  Board  of  Engineers  for 

Rivers  and  Harbors i,557;  in,  2999,3003 

Improvement  of  Grand  Haven  Harbor i,556;  in,  29^ 

Grand  Kiver,  Ohio: 

Improvement  of  Fairport  Harbor 1,602,1209;  iii,31SS 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3S13 

Grant,  Andrew  (canal  boat),  removal  of  wreck  of i,  126,1®4 

Grant  (army  transport) ,  conversion  into  dredge i,  678, 1205;  in,  3543 

Grant  statue,  Washington,  D.  C i,731;  rv,39l^ 

Gravesend  Bay,  N.  Y. ,  harbor  lines  at  Coney  Island i,  709, 1110 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck i,  15^  1201 

Grays  Harbor,  Wash. : 

Improvement  of,  indudinc  bar  entrance,  with  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors,  etc i,  687;  iv,  3583, 35S5 

Improvement  of,  between  Aberdeen  and  the  entrance i,  689;  iv,  3601 

Great  Aanawha  River,  W^.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2nSr 

Improvement  of ii  475 ;  in,  2575 

Operating  and  care  of  locks  and  dams i,  475;  in,  2577 

Great  Lakes: 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 
ing history  of iv,  381S 

Bulletins i,736;  rv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,585;  in,  3102 

Defenses  of  •   •«   ««.»-««  i5 

Discharges,  table  of^'l'seO  to"  1903 k\V.\\\\\\V^^  iv,4«8 

Dredge  boat  for  harbors  on  Lake  Erie i,  592, 12CS 

Dredee  boat  for  harbors  on  eastern  shore  of  Lake  Michigan .  i,  549, 553, 555, 563, 1211 
Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,3803,3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statistics,  etc in,  3325 

Improvement  of  channels  in  waters  connecting i,  581 ;  in,  3092 

Navigation  of,  in  1841,  conditions  governing i,  73f 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on.       i,991 

Surveys  and  charts 1,732,737;  iv,4(K»l 

Water  levels  (1860  to  1904) i,736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Great  Pedee  River,  S.  C,  improvement  of i,  247;  n,  1547 

Great  Salt  Pond,  Block  Island,  R.  I.: 

Examination  for  harbor  of  refuge i,  87, 949 

Improvement  of i,  85, 927 

Great  So<iuB  Bay,  N.  Y.,  improvement  of  harbor i,  622;  in,  3337 

Great  South  Bav,  N.  Y.,  improvement  of i»  120, 1036 

Green  Bay  Harbor,  Wis. : 

Bridge  across  East  River i,  719 

Iinprovenient  of i,  520;  in,  2813 

Green  Jacket  shoal,  Providence  River,  R.  I. ,  removal  of i,  78, 919 

Greenport  Harbor,  N.  Y.,  removal  of  wrecks 1,125,1052 

Green  River,  Ky. : 

Examination  for  dam  in  Ohio  River  to  increase  depth  on  sill  of  Lock  1, 

on 1,456;  in,  24^ 

Improvement  above  mouth  of  Bis;  Barren  River i,  497;  ni,  2677 

Operating  and  care  of  locks  and  dams i,  498;  in,  2679 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson  in  Guilford 

battle  grounds : i,  742:  iv,4201 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission) i,  707;  S.,3,40 

Greenwich  Harbor,  Conn. ,  improvement  of i,  105, 988 

Greenwich  Township,  Conn.,  bridge  across  Coscob  (Mianus)  River  at  Cos- 
cob  Harbor i,  715 
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Origgsville,  111.,  bridge  across  Illinois  Kiver i,  723 

Orossetete  Bayou,  La.,  examination  of i,365;  ii,  1924 

Groton,  Conn. ,  bridge  of  town  of,  across  Mystic  River i,  716 

Grounds,  public  buildings  and.  District  of  Columbia i,  730;  iv,  3899 

Guadalupe  River,  Tex.,  examination  from  San  Antonio  Bay  to  and  above 

Victona i,381;  ii,2012 

Guam  Island,  defenses  of i,  10, 12 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nasb  and  David- 
son    1,742;  IV,  4201 

Gulf  port.  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  338;  ii,  1836 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters i,299;  ii,  1712 

From  Louisiana  waters i,  360;  ii,  1913 

From  Texas  waters i,  360 

Gull  rocks,  Newport  Harbor,  R.  I.,  bridge  to  Sheeps  Point i,  719 

Gun    and    mortar   batteries,    including   report   upon   test    of   blast  me- 
ters   1,5,11,12;  IV,  3739 

Guyandot  River,  W.  Va. ,  improvement  of i,  478;  iii,  2636 


Hackensack  River,  N.  J.,  bridge  across i,  713 

Hague,  The,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek i,  709;  ii,  1470 

Han,  Willie  Lee  (schooner) ,  removal  of  wreck  of i,  227;  ii,  1380 

Halls  Slough,  Wash.  (««€  Puget  Sound) i,691;  iv,3604 

Hammond,  Ind.: 

Bridge  across  Calumet  River i,  711 

Improvement  of  Calumet  River i,639;  in,2928 

Hampton  Harbor  and  River,  N.  H.,  examination  of i,  69, 870 

Hampton  Roads,  Va. : 

Defenses     of,     including     report     on     damp-proofing    and    datum 

points 1,5,9,10;  iv,3721 

Improvement  of i,  220;  ii,  1366 

Improvement  of  approaches  to  Norfolk  Harbor i»  218;  ii,  1364 

Removal  of  wreck  off  Newport  News  Point i,  227;  ii,  1380 

Handkerchief  shoal,  Mass.,  removal  o{  wreck  off i,  86, 929 

Hanging  Rock,  Ohio:  y 

Harbor  lines  inOhio  River  to  Ashland,  Ky i,  709;  iii,  2487 

Improvement  of  Ohio  River i,  451;  in,  2406 

Harbor  Beach  (Sandbeach),  Mich.: 

Improvement  of  harbor  of  refuge i,575;  in,  3077 

Water  levels i,736;  iv,4057 

Harbor  lines,  establishment  of i,  709 

Anacostia  River,  D.  C i,  709, 1351 

Arthur  Kill,  N.  Y.  and  N.  J.,  stone  monuments i,  129 

Astoria,  Oreg i,709;  iii,3577 

Battery,  the,  New  York,  N.  Y 1,709,1127 

Boston  Harbor,  Mass.,  Charles  River i,  709, 899 

Buffalo  Harbor,  N.  Y i,709;  in,  3316 

Charles  River,  Mass i,  709, 899 

Columbia  River  at  Astoria,  Oreg i,  709;  iii,  3577 

Coney  Island,  N.  Y i,  709, 1110 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  t).  C i,  709, 1351 

East  River.  N.  Y 1,709,1096,1098,1101,1105 

Eiffhteenmile  Creek,  N.  Y.,  Olcott  Harbor i,  709;  iii,  3378 

Galveston  Bay,  Tex.,  at  Texas  City i,709;  ii,2026 

Gravesend  Bay,  N.  Y i,  709, 1110 

Hague,  The,  Norfolk,  Va i,  709;  ii,1470 

Hudson  River,  N.  Y.,  at  the  Battery,  New  York  City i,  709, 1127 

Hudson  River,  N.  Y.,  at  Yonkers i,  709, 1108 

Jacksonville,  Fla.,  near i,  709;  ii,  1767 

Kill  van  Kull,  N.  Y. ,  stone  monuments  along  Staten  Island  shore i,  129 

McKeesport,  Pa i,709;  in,  2551 

Mare  Island  Strait,  Cal i,709;  in,  3430 

Missouri  River  at  St.  Joseph,  Mo i,  709;  n,  2334 

Monongahela  River,  Pa i,709;  in, 2551,2553 

Newark  Bay,  along  Staten  Island  shore 1,709,1177 
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Harbor  lines,  establishment  of — Ck)ntinued. 

New  York  Harbor,  N.Y.,  East  River 1,709,1096,1098, 1101, 11(& 

New  York  Harbor,  N.  Y.,  Graveeend  Bay  at  Conev  Island i,  709, 1110 

New  York  Harbor,  N.  Y.,  Hudson  River  at  the  Battenr i,  709, 1127 

New  York  Harbor,  N.  Y.,  Newark  Bay,  along  Staten  island  shore.,  i,  709, 1177 

New  York  Harbor,  N.  Y.,  Staten  Island  shore,  stone  nionaments i,  129 

New  York  Harbor,  N.  Y.,  at  St.  George,  Staten  Island i,  709, 11  #d 

Norfolk  Harbor,  Va i,709;  ii,  147i> 

North  (Hudson)  River,  N.  Y.,  at  the  Battery,  New  York  City i,  709, 1127 

Ohio  River i,709;  iii,  2482, 2554 

Olcott  Harbor,  N.  Y i,709;  iii,337S 

Port  Morris,  New  York,  N.  Y i,  709, 1105 

Port  Perry,  Pa * i,709;  in,  2553 

Potomac  River,  at  Washington,  D.  C i,  70»,  1^51 

Sabine  Pass,  Tex i,709;  ii,  196& 

St.  George,  Staten  Island,  N.  Y 1,709,1175 

St.  Johns  River,  Fla.,  near  Jacksonville ' i,  709;  ii,  1757 

St.  Joseph,  Mo 1,709;  ii,2334 

Smith  Creek,  Norfolk  Harbor,  Va i,709;  n,  147D 

Staten  Island,  N.  Y.,  in  Newark  Bay i,709, 1177 

Staten  Island,  N.  Y.,atSt.  Geoiige 1,709,1175 

Staten  Island,  N.  Y. ,  water  front,  stone  monuments i,  129 

Steubenville,  Ohio i,709;  iii,24S^ 

Stony  Point,  Buffalo,  N.  Y i,709;  in,  3316 

Texas  City,  Tex i,709;  ii,2025 

The  Hague,  Norfolk,  Va i,709;  ri,  1470 

Urbana  Creek,  Va. 1,709,1359 

Vallejo,  Cal i,709;  ni,34dO 

Washington,  D.  C 1,709,1351 

Yonkers,  N.  Y i,709,ll(» 

Harbors  and  rivers.    See  Rivers  and  harbors. 

Harlem  ( Bronx )  Kills,  Harlem  River,  N.  Y.,  examination  of i,  127,  lOW 

Hariem  River,  N.  Y. : 

Bridge  at  Two  hundred  and  seventh  street.  New  York i,  714 

Examination  of  Harlem  (Bronx)  Kills i,  127, 106* 

Improvement  of i,  117, 1031 

Harlowe  Creek,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  n,  1387 

Improvement  of  waterway  via i,  236;  ii,  14S5 

Harris  County,  Tex.,  bridge  of i,  71& 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  91, 973 

Hartford,  W.  Va. ,  ice  harbor  (see  Ohio  River) i,  461 ;  ni,  2405 

Hart,  Levi  (schooner),  removal  of  wreck  of i,  86, 930 

Harvesta  chemical  compound,  use  of i,  299, 360;  ir,  1712, 1913 

Hatchee  River,  Tenn. : 

Bridge  in  Lauderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  ii,  234S 

Hat  Slough,  Wash,  (^e^?  Puget  Sound) i,691;  iv,36(H 

Havana,  111. ,  bridges  across  Illinois  River i,  722 

Haverhill,  Mass. ,  examination  of  Merrimac  River  to r,  69, 872 

Havre  de  Grace,  Md. : 

Bridge  across  Susquehanna  River  to  Perry ville i,  718 

Improvement  of  Susquehanna  River  above  and  below i,  182, 1257 

Hawaiian  Islands: 

Defenses  of 1,10,11,12 

Improvement  of  Pearl  Harbor i,  650;  iii,  3423 

Hay  Lake  channel,  St.  Marys  River,  Mich.: 

Final  report  on  survey i,  591 

Improvement  of ' i,  686;  iii,  3118 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581;  iii,  3092 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission)  .  .^ i,  707;  S. ,  3, 40 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,116,1028 

Henapstead  Harbor,  N.  Y. : 

Bridge  across  Parsonage  Creek  near  Baldwins r,  723 

Improvement  of  Glencove  Harbor i,  114, 1024 

Hen  and  Chicken  light-ship,  Mass.,  removal  of  wreck  near i,  86, 929 
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Henderson,  Ky.: 

Examination  for  dam  in  Ohio  River  for  harbor  at i,  456;  iii,  2465 

Improvement  of  Ohio  River i,  451, 455;  in,  2406 

Henry,  111.,  bridge  across  Illinois  River i,  722 

Henry,  Cape,  Va. ,  defenses  at i,5 

Henry  City  Bridge  Company,  bridge  of i,  722 

Hermann,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,431;  ii,230O 

Herr  Island.  Allegheny  River,  Pa.,  lock  and  dam  at i,  467, 468;  iii,  2522, 2526 

Hertford,  X.  C,  exammation  of  Perquimans  River  at  and  near i,  227;  ii,  1380 

Higeins,  Capt.  H.  L.  (barge) ,  removal  of  wreck  of i,  125, 1053 

Highway  bridges.  Potomac  BLiver,  Washington,  D.  C. : 

Aqueduct  Bridge i,723;  n%387r 

To  replace  Long  Bridge i,  724;  iv,  3879 

Highways.    See  Roads. 

Hilia  (bark),  removal  of  wreck  of i,342;  ii,  1839 

Hillsboro  Bay  and  River,  Fla. : 

Examination  and  survey i,  301 ;  ii,  1726 

Improvement  of i,  294 ;  ii ,  1 70& 

History,  pictorial,  of  breakwater  construction,  in  Buffalo  (N.  Y.)  engineer- 
ing district - IV,  3818' 

Hiwassee  River,  Tenn. : 

Examination  of,  from  mouth  of  the  Ocoee  to  Savannah  Ford i,  451 ;  ii,  2400 

Improvement  of '  i,  449;  ii,  2394 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River i,461;  in,  2406 

Holland  Harbor,  Mich.,  improvement  of i,553;  in,  2989 

Holmes  River,  Fla.,  improvement  of i,312;  ii,  1778 

Holston  River,  Va.  and  Tenn. ,  improvement  of i,  450;  ii,  2396" 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River i,  454;  in,  242a 

Homochitto  River,  Miss.,  improvement  of i,353;  ii,1904 

Hookton,  Cal.  («ee  Humboldt  Harbor) i,649;  iii,3422 

Hopefield  Bend,  Mississippi  River  (««« Mississippi  River  Commission) .  i,  707;  S.,  3,40 

Hoquarten  Slough,  Oreg.  (see  Tillamook  Bay) i,  661, 663;  in,  3466, 3468 

Horn  Island  Harbor  and  Pass,  Miss. : 

Examination  and  survey  of  pass i,  343';  ii,  1863 

Improvement  of  harbor  {see  Pascagoula  River) i,  333;  n,  1828 

Removal  of  wreck i,  342;  n,  1839 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of i,  218;  n,  1364 

Housatonic  River,  Conn. : 

Bridge  between  Milford  and  Stratford i,  718 

Improvement  of i,  98, 983 

Improvement  of  Milford  Harbor i,  96, 982 

House  Committee  on  Rivers  and  Harbors.    See  Committee,  etc. 
Houston,  Tex.: 

Bridge  across  Buffalo  Bayou i,  719 

Improvement  of  waterway  to  Galveston i,  370;  n,  1985 

Houston  County,  Ala.,  bridge  of i,712 

Howard  University  reservoir,  Washington,  D.  C i,  726, 727;  iv,  3883, 3889 

Howlett,  M.  P.  (canal  boat),  removal  of  wreck  of i,  156, 1200 

Hudson  County,  N.  J.,  bridge  of i,  713 

Hudson  River,  N.  Y. : 

See  also  New  York  City  and  Harbor. 

Albany,  removal  of  wreck i,  126, 1054 

Improvement  of .• i»  120, 1038 

Peekskill  Harbor,  improvement  of i,  124, 1049 

Rondout  Harbor,  improvement  of i,  123, 1048 

Saugerties  Harbor,  improvement  of i,  122, 1045 

Saugerties  Harbor,  removal  of  wreck 1,125,1052 

Troy,  removal  of  wreck i,  126, 1054 

Upper  portion,  examination  in  relation  to  gorges  and  freshets  between 

Albany  and  Coxsackie 1,127,1082 

Yonkers,  harbor  lines  1,709,1108 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  649;  in,  3422 

Humptulips  River,  Wash.,  oridge  across i,  714 

Hunting  Creek,  Alexandria,  Va. ,  examination  of i,  21 7, 1342 

Huntington  Harbor,  N.  Y.,  improvement  of i,  113,1023 
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Huron  Harbor,  Ohio: 

Examination  and  survey i,609;  iii,3209 

Improvement  of i,596;  ni,3163 

Huron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Final  report  on  survey  of  waterway  to  Lake  Superior r,  591 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  575;  ni,  3077 

Removal  of  sunken  anchor  near  Port  Huron  light-ship iii,  3139 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,  736;  iv,  4057, 4058 

Hutchinson  River  (East  Chester  Creek),  N.  Y.: 

Examination  with  a  view  to  improvement i,  128,1061 

Improvement  of i,  111,  1016 

Survey  regarding  cost  of  maintaining  improved  channel i,  112,  lOlS 

Hutchinson  (steamer),  stranding  of i,517;  iii,2782 

Hyacinths,  water,  removal  of: 

From  Florida  waters i,  299;  ii,  1712 

From  Louisiana  waters i,360;  ii,  191S 

From  Texas  waters i,360 

HyanniSj  Mass.,  improvement  df  harbor  of  refuge i,  70, 901 

Hydraulic  mining  in  California i,  706;  iv,  3693 

Hydraulics.    See  Gauging. 

Hydrology.    See  Grauging. 

HyleboB  waterway,  Taooma  Harbor,  Wash.,  examination  and  survey,  i,  704;  rv,  3629 

I. 

I  and  J  street  waterway,  Whatcom,  Wash.,  bridge  across i,  716 

Idler  (yacht),  removal  of  wreck  of i,608;  in,  320$ 

He  au  Haut  Thoroughfare,  Me. ,  examination  of i,  34,802 

Illinois  and  Mississippi  Canal,  111. : 

Bridge  in  Bureau  County i,  718 

Construction  of i,  542 ;  in,  2957 

Operating  and  care i»418;  ii,2200 

Illinois  Central  Railroad  Company: 

Bridge  of,  across  Chicago  River  near  its  mouth i,  721 

Bridge  of,  across  Hatchee  River,  Tenn 1,715 

Bridge  of,  across  Illinois  River,  111 1,722 

Bridge  of,  across  South  Fork  of  South  Branch,  Chicago  River,  111 i,  720 

Bridge  of,  across  Tennessee  River,  Ky i,712 

Illinois  River,  111. : 

Bridges  obstructing  navigation i,  721, 722,723 

Improvement  of i,  541 ;  iii,  2951 

Operating  and  care  of  locks  and  dams --  i, 542;  m,  29W 

Survey    for    waterway    from     Lockport,    111.,    to    St.    Louis,    Mo., 

via 1.540,707;  in, 2931;  8., 11,53 

Imboden  and  Odell  Railroad  Company,  bridge  of 1,717 

Indiana  Chute,  Falls  of  Ohio  River: 

Examination  of i,502;  in, 2702 

Improvement  of i,  484;  in,  2662 

Indian  Island  Slouch,  N.  C,  examination  of 1*244;  n,  1511 

Indian  River,  Fla.,  improvement  of i,  286;  n,  1694 

Indian  River  Bay,  Del.,  waterway  via 1,175,1247 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  285;  ii,  16W 

Inland  waterways.    See  Canals  and  Waterways. 
Inside  routes.    See  Canals  and  Waterways. 
Insular  possessions: 

Coal  mining  in  the  Philippines iv,8870 

Defenses  of i,  10,12 

Improvement  of  Pearl  Harbor,  Hawaii i,  650;  in,  3423 

International  Commission,  Permanent,  of  Congresses  of  Navigation i,  708 

Iron  ton,  Ohio: 

Bridge  across  Ohio  River  to  Ashland,  Ky i,711 

Improvement  of  Ohio  River i|451;  ai,2406 

Island  possessions.    See  Insular  possesions. 

Isle  of  Wight  Bay,  Md. ,  improvement  uf  waterway  via i,  175, 1247 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at i,  37,829 

Istokpoga  Creek,  Fla.  («««  Kissimmee  River) i,289;  11,1698 

I  street  waterway,  Whatcom,  Wash. ,  bridge  across i,  716 
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J  street  waterway,  Whatcom,  Wash.,  bridge  across i,  716 

Jacksonville,  Fla. : 

See  aUo  St  Johns  River. 

Harbor  lines  in  St.  Johns  River i,  709;  ii,  1757 

James  River,  Va. : 

Improvement  of i,  214, 1332 

Protection  of  Jamestown  Island i,  216, 1340 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  216, 1340 

Jefferson,  Tex.: 

Examination  of  Cypress  Bayou  and  lakes  to  Shreveport,  La i,  398;  ii,  2075 

Improvement  of  Cypress  Bavou  and  lakes  to  Shreveport,  La i,  386;  ii,  2037 

Jefferson  County,  Tex.,  bridgeof. i,718 

Jefferson,  Thomas^  statue  of i,730;.  iv,3951 

Jekyl  Creek,  Ga. .  improvement  of  waterway  via i,  276;  ii,  1662 

Jennie  (schooner) ,  removal  of  wreck  of 1,125,1052 

Jersey  City,  Hoboken  and  Paterson  Street  Railway  Company,  bridge  of i,  718 

Johnsons  Bayou,  La.,  improvement  of  .• i,360;  ii,1912 

Johnsons  Creek,  or  River,  Conn,  (tee  Bridgeport  Harbor) i,  99, 985 

Joint  resolutions.  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers iv,  4314 

Jonesville,  La.,  bridge  across  Little  River i,719 

J  street  waterway,  Whatcom,  Wash.,  bridge  across i,  716 

Juan  de  Fuca,  Straits  of.   Wash.,   examination  for  removal  of  Duncan 

rocks 1,703;  iv,3626 

Judith,  Point;  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  pond  entrance i,  83, 925 

Removal  of  wreck  off i,  86, 930 

Jumbo  (dredge),  removal  of  wreck  of i,342;  ii,1839 

Juniper  Bay,  N.  C,  examination  and  survey  for  waterway  via i,  227;  u,  1387 

Jupiter  Inlet,  Fla.  («^«  Indian  River) i,286;  ii,1694 

Justice,  Department  of.    See  Attorney-General. 

K. 

Kahn,  Doretta  (schooner ),  removal  of  wreck  of i,  125, 1052 

Kalamazoo  River,  Mich.,  improvement  of i,551;  iii,2984 

Kampsville  lock  and  dam,  Illinois  River,  111 i,  541, 542;  iii,  2951, 2954 

Kanawha  River,  W.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  iii,  2587 

Improvement  of •- i,  475;  iii,  2575 

Operating  and  care  of  locks  and  dams i,475;  ni,2577 

Kansas  City,  Mo. : 

Bridge  across  Missouri  River i,  713 

Improvement  of  Missouri  River i»431;  ii,  2300 

Kansas  City,  Parkville  and  St.  Joseph  Electric  Railway  Company,  bridge  of.       i,  713 

Kansas  River,  Kans. ,  examination  at  or  near  mouth i,  436;  ii,  2325 

Karquines   Straits,   Cal.,  channel    to  the   Golden    Gate    {see  San    Pablo 
Bay) 1,641;  iii,3411 

Kaw  (Kansas)  River,  Kans.,  examination  at  or  near  mouth i,436;  ii,2325 

Kenduskeag  River,  Me.  («ce  Penobscot  River) i,  25, 783 

Kennebec  River,  Me. : 

Defenses  of i,5,9 

Improvement  of i,  31, 789 

Kennebunk  River,  Me.,  improvement  of i,  36 

Kenosha  Harbor,  Wis. : 

Improvement  of i,531;  iii,2841 

Survey  for  protection  against  storms i,532 

Kent  Island  Narrows,  Md.,Dridge  across i,  719 

Kentucky  River,  Ky. : 

Improvement  of ii481;  iii,2644 

Operaiing  and  care  of  locks  and  dams i,483;  iii,  2648 

Kerrs  Run,' Ohio,  ice  harbor  in  Ohio  River i,451;  iii,2406 
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Kewaunee  Harbor,  Wis.,  improvement  of i,524;  iii,2834 

Keweenaw  Bay,  Mich.,   waterw^ay  to  Lake  Superior,   improvement  and 

care '. 1,512,514;  in,  2767 

Keyport  Harbor,  N.  J.,  improvement  of i,141,114S 

Key  West  Harbor,  Fla.: 

Defenses  of,  including  report  on  damp-proofing i,  5;  iv,  37S 

Examination  and  survey i,  301;  11^1738 

Improvement  of,  including  dredge  construction i,  288, 1213;  u,  VSST 

Kill  van  Kull,  N.  Y.  and  N.  J.: 

Improvement  of  Staten  Island-New  Jersev  channel i^>136,  IIS 

Stone  monuments  to  mark  harbor  lines  along  Staten  Island i,  121 

Kingston,  K.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  82,9S 

Examination  of  Point  Judith  harbor  of  refi^  and  of  pond  entrance i,  87,^ 

Improvement  of  entrance  to  Point  Judith  Pond i,  d3,9S 

Removal  of  wreck  off  Point  Judith i,86,99S 

Kingston  Bay,  Mass.  {see  Duxbury  Harbor) i,  62, 861 

Kinnickinnick  River,  Milwaukee,  Wis.,  examination  and  survey i,536;  iii,2S£ 

Kissimmee  Lake  and  River,  Fla. ,  improvement  of i,  289;  n,  16* 

Kosciuszko,  Gen.  Thaddeus,  statue  of i,  730;  [t,3930 

Jj. 

Lacassine  Bayou,  La,,  bridge  across i,714 

I«  Crosse  Harbor,  Wis.,  improvement  of i,418;  ii,22Q3 

lAfourche  Basin  levee  board  of  Louisiana,  lock  and  dam  in  Bayou  Lafourche .       i,  70^ 
Lafourche  Bayou,  La. : 

Construction  of  lock  and  dam  by  the  Atchafalaya  Basin  and  Lafourche 

Basin  levee  boards i,7W 

Improvement  of i,  349;  n,  1^ 

Lafourche  Parish ,  I  a.  ,  bridge  across  Boeuf  Bayou,  or  River J i,717 

Lagrange  Bayou,  Fla.,  improvement  of i|312;  ii,1778 

Lagrange  lock  and  dam,  Illinois  River,  111 i,  541, 542;  m,  2951, 2951 

Laxe  City,  Minn. : 

Examination  of  inner  harbor i)419;  n,22(M 

Improvement  of  Mississippi  River  between  Missouri  River  and  8t« 

Paul 1,415;  ii,2163 

Lakes,  Great.    See  Great  Lakes. 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of i,  722 

Lake  Washington  Canal,  Wash. ,  improvement  of i,  695 ;  i v,  3611 

Lamb,  L.  L.  ( barge),  removal  of  wreck  of i,  607;  iii,  3206 

Lambs,  S.  C,  removal  of  wreck  in  Ashley  River i,  261 ;  ii,  1565 

Lamprey  River,  N.  H.  (see  Cocheco  River) i,  38, 8S0 

L' Anguille  River,  Ark.,  improvement  of i,  409;  ii,  2115 

Larchmont  Harbor,  N.  Y.,  improvement  of *. i,  109, 1012 

La  Trappe  River,  Md.,  improvement  of i,  190, 127^ 

Lavaca  Bay,  Tex.,  examination  of  channel  to  Matagorda  Bay i,  382;  u,  2015 

Laws  of  Fifty-eighth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers   IV,  4223,4314 

Leaf  River,  Miss. : 

Bridge  near  Beaumont i,  714 

Improvement  of i,336;  ii,  1830,1832 

Leavenworth,  Fort,  Kans.,  engineer  depot i,  15, 773 

Leech  Lake,  Minn. : 

Construction  of  reservoir  dam i,  422;  n,  2235 

Operating  and  care  of  reservoir  dam if  424;  ii,2242 

Lee  County,  Fla.,  bridge  of l  716 

Lee  Slough,  Apalachicola  River,  Fla.,  improvement  of i,  305;  ii,  1766 

Legislation  of  Fifty-eighth  Congress,  second  session,  affecting  Corps  of  En- 

^neers iv,  4223, 4314 

Leipsic  River,  Del.,  removal  of  wreck i,  178, 124S 

Lemon    Bay,    Fla.,    examination    of,    including    cut-off    into    Gasparilla 

Sound 1,301;  ii,  1722 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) i,  136, 1137 

Lenoir  County,  N.  C,  bridge  of i,719 

Leonard  to  wn'Harbor,  Md.  {see  Breton  Bay ) r,  199, 1313 

Levels,  water.    See  Water-level  observations. 
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Xevisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  479;  iii,  2636,  * 

Xewes,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  175, 1247 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair i,  153, 1197 

Xtewis  River,  Wash.,  improvement  of i,  683;  iii,  355f 

lie  wis  Thoroughfare,  N.  C,  examination  and  8ur\'ey i,  244;  ii,  1505 

Lexington,  Mo. : 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River 1,431,433;  ii,2300 

Little  Assawaman  Bay,  Del.,  waterway  via i,  175, 1247 

Little  Bay  de  Noquette,  Mich.,  examination  and  survey  of  Gladstone  Har- 
bor  1,536;  111,2861 

Xittlechute,  Wis.: 

Bridge  across  Fox  River i,  713 

Improvement  of  Fox  River i,  533;  in,  2846 

Little  D' Arbonne  Bayou,  La.  (see  D' Arbonne  Bavou) i,  389;  ii,  2043, 2046 

Little  Duck  Creek  (Leipsic  River),  Del.,  removal  of  wreck i,  178, 1248 

Little  Egg  Harbor  Bay,  N.  J.,  removal  of  wreck 1,178,1249 

Little  Harbor,  Woods  Hole,  Mass. : 

Examination  and  survey i,  86, 930 

Improvement  of i,  73, 909 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  40, 831 

Little  Kanawha  Navigation  Company.    See  little  Kanawha  River. 
Little  Kanawha  River,  W.  Va,: 

Desirability  of  acquisition  by  United  States  of  locks  and  dams  belonging 

to  Little  Kanawha  Navigation  Company,  with  estimates i,  476;  iii,  2607 

Examination  between  Lock  5  and  Bumsville i,  476:  in,  2597 

Improvement  of i,  473;  in,  2572 

Operating  and  care  of  lock  and  dam i,  474;  in,  2573 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  276;  ii,  1662 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {see  Pawcatuck  River) i,  88, 969 

Little  Otter  Creek,  W.'^Va.,  bridge  across  Elk  River,  near  mouth  of i,  715 

Little  Pedee  River,  S.  C,  improvement  of i,  246;  n,  1545 

Little  Pigeon  River,  Tenn. ,  improvement  of i,  448;  ii,  2389 

Little  Red  River,  Ark.,  examination  and  survey  from  mouth  to  quarries  at 

Bee  Rock i,411;  ii,2118 

Little  River,  Ark.,  bridge  at  Lodie  Ferry i,  719 

Little  River,  La.  (tributary  of  Black  River),  bridge  between  Jonesville  and 

Trinity i,719 

Little  River,  La.  (part  of  Rod  River),  improvement  of i,  382;  ii,  2030 

Little  Rock  and  Monroe  Railway  Company,  bridge  of i,  712 

Little  Sarasota  Bay,  Fla.,  improvement  of' i,  292;  ii,  1702 

Little  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  624;  in,  3339 

Little  Tallahatchie  River,  Miss,  {see  Tallahatchie  River) i,  394;  ii,  2061, 2062 

Little  Wabash  River,  111.,  examination  from  mouth  to  Carmi i,  502;  in,  2698 

Livingston  Creek,  N.  C,  examination  and  survey i,  244;  n,  1516 

Livingston  (schooner) ,  removal  of  wreck  of i,  279;  ii,  1668 

Lockport,  111.,  survey  for  waterway  to  St.  Louis,  Mo ..  i,  540, 707;  in,  2931;  S.,  11;  53 
Locks.    See  Canals  and  Waterways. 

Lockwood  Folly  River,  N.  C. ,  examination  of i,  244;  ii,  1522 

Lockwood  (steamer^,  removal  of  w reck  of i,  607;  in,  3207 

Lodie  Ferry,  Ark.,  oridge  across  L ittle  River i,  719 

Logs,  loose,  rules  governing  floating  of,  on  certain  streams i,  710 

Lone  Tree  Point,  Cal.  («e^  San  Pablo  Bay) i,641;  iii,3411 

Long   Bridge,  Potomac  River,    Washington,   D.   C,   highway  bridge    to 

replace i,  724;  iv,3879 

Long  Island  Sound,  defenses  of  eastern  entrance,  including  report  on  hot-air 

plant,  damp-proofing,  and  painting  of  concrete i,  5, 9, 10;  iv,  3713 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y. ,  improvement  at i,  630 

Long  Shoal  River,  N.  C,  examination  and  survey  for  waterway  via.,  i,  227;  ii,  1387 

Long  Tom  River,  Oreg.,  improvement  of i,  672;  in,  3526 

Lorain  Harbor,  Ohio: 

Improvement  of i,  598;  in,  3168 

Reports  on  floods  and  on  sediment  and  discharge  observations  in  Black 

River iv,  3803, 3813 

Los  Angeles  Inter-Urban  Railway  Company,  bridge  of i,  718 

Louise  (canal  boat),  removal  of  wreck  of .  /. i,  125, 1053 
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louieiana,  State  of: 

Atcha&laya  Basin  and  Lafourche  Baain  levee  boards'  lock  and  dam  in 
Bayou  Lafourche i,7» 

Removal  of  water  hyacinths  from  waters  in i,  360;  ii,191S 

Louisiana  Western  Railroad  Company,  bridge  of i,714 

Louisville,  Ky.: 

See  also  Ix>ui8ville  and  Portland  Canal. 

Examination  of  Ohio  River  at  head  of  the  Falls,  including  Indiana 

Chute 1,502;  10,270* 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,  717 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of i|484;  ixi,d66? 

Examination  of  Falls  of  Ohio  River  at  head  of z,  502;  in,  270? 

Operating  and  care i,489;  iii,26&4 

Loutre  Bayou,  La.,  bridge  across  Ouachita  River  near i,71^ 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in t,343;  ii,  1881 

Constructing  sill  across i,  344;  ii,  ISJtf 

Lower  Machodoc  Creek,  Va.,  improvement  of i,203,13U 

Lubec  channel,  Me.,  improvement  of i,  19,77S 

Ludington  Harbor,  Mich. ,  improvement  of i,  562;  in,  3016 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  167, 122s 

Lynn  Harbor,  Mass. : 

Bridge  across  Saugus  River  to  Revere *  i,71i 

Improvement  of i,  50, 847 

M. 

McClellan  statue,  Washington,  D.  C i,  731;  iv,3&l9 

McClellanville,  8.  C,  improvement  of  waterway  to  Charleston i,255;  ii,  155$ 

Macintyre  River,  Me. ,  examination  of  Cape  Shiall  Harbor i,  34, 793 

McKeesport,  Pa.,  harbor  lines  in  Monongahela  River i,  709;  iii,  2^1 

MacNamara,  Angy  ^schooner) ,  removal  of  wreck i,  193, 127$ 

MaQon  Bayou,  La.,  improvement  of i,389;  ii,  2043,201$ 

Magnetic  variation,  west  end  of  Lake  Superior i,  737 ;  iv,  413? 

Maine  Central  Railroad  Company,  bridge  of i,  719 

Maine,  defen.se8  of  coast,  including  report  on  damp-proofing ii  5, 9;  iv,  37U9 

Main  Ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of i»  127,  lllS 

Maiden  River,  Mass. : 

Bridge  between  Everett  and  Medford i,71S 

Improvement  of i,52,^ 

Mall,  the,  Washington,  D.  C i,730;  iv,3899 

Mamaroneck  Harbor,  N.  Y. ,  improvement  of i,  108, 1011 

Manasquan  River,  N.  J.,  improvement  of 1,147,1156 

Manassas,  Va.,  survey  of  land  in  vicinity  of i,  758 

Manatee  River,  Fla.: 

Examination  from  mouth  to  Ellenton,  and  thence  to  Rye i,  301 ;  ii,  174^ 

,  Improvement  of 1,295,296;  ii,  1707, 1 70S 

Manchac  Bayou,  La.,  improvement  of i,  356;  n,  1907 

Manchester  Harbor,  Mass.,  improvement  of,  including  report  on  project  by 

Board  of  PiUgineers  for  Rivers  and  Harbors i,  47, 839, 840 

Manhattan  Borough,  N.  Y.     See  New  York  City  and  Harbor. 

Manistee  Harbor,  Mich. ,  improvement  of .' i,  563;  iii,  3021 

Manistique  Harbor,  Mich. ,  examination  and  survey i,  536;  in,  28^ 

Manitowoc  Harbor  and  River,  Wis. ,  improvement  of i,  526;  in,  2827 

Manokin  River,  Md.,  improvement  of , r,  192, 1273 

Manson,  Agnes  E.  (schooner),  removal  of  wreck. of i,  86,929 

Mantua  Creek,  N.  J.,  improvement  of i,  159, 1230 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C i.l9 

Military  and  other i,  739 

Northern  and  Northwestern  Lakes 1,732,737;  iv,4051 

Marblehead  Harbor,  Mass.,  repair  of  seawall i, 49, 846 

Marcushook,  Pa.: 

Improvement  of  ice  harbor  in  Delaware  River i,  153, 1196 

Removal  of  wreck  in  Delaware  River 1,156,1200 
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Mare  Island  Strait,  Cal.,  harbor  lines  at  Vallejo i,  709;  in,  3430 

Marinette,  Wis.  (see  Menominee  River) i,  519;  in,  2810 

Marion  County,  Fla..  bridge  of i,  715 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  in  bay i,  516;  in,  2777 

Examination  and  survey  as  to  further  harbor  of  refuge  facilities,  i,  518;  in,  2786 

Improvement  of  harbor i,  514;  in,  2774 

Water  levels i,7:^;  iv,4057 

Marquette  Harbor,  111. ,  bridge  across  Illinois  River i,  722 

Marriott  ( schooner),  removal  of  wreck  of i,  86, 929 

Marthas  Vineyard,  Mass.: 

Examination  of  Vineyard  and  Nantucket  sounds  and  of  Vineyard  Haven 

for  harlwrs  of  refuge i,  87, 949 

Improvement  of  Vineyanl  Haven  Harbor i,  72, 908 

Martins  Ferry,  Choctawhatchee  River,  Ala.,  bridge  near i,  711 

Massachusetts,  State  of: 

Bridge  of,  across  Maiden  River i,  716 

Bridge  of,  across  SaugiLS  River i,  716 

Matagorda  Bay,  Tex.,  exan)ination  of  channel  to  Lavacra  Bay i,  382;  n,  2015 

Matanzas  River,  Fla.  [see  St.  Augustine  Harbor) i,  284;  n,  1694 

Matavvan  Creek,  N.  J.,  improvement  of i,  141, 1144 

Matewan,  W.  Va.,  bridge  across  Tug  Fork,  Big  Sandy  River i,  712 

Mathews,  Dora  (schooner),  removal  of  wreck  of i,  86, 929 

Mathews,  Thouias  (canal  boat) ,  removal  of  wreck  of i,  126, 1053 

Mattamuskeet  I^ke,  N.  C,  examinaticm  and  survey  for  waterway  via.  i,227;  ii,  1387 
Mattaponi  River,  Va. : 

Improvement  of 1,212,1329 

Removal  of  wreck ; 1,217,1342 

Maumee  Bav  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  construction 1,592,1209;  iii,3150 

Maurice  River,  N.  J.,  removal  of  wrecks i,  177, 1 78, 1249 

Med  ford,  Ma.<«. ,  bridge  across  Maiden  River  to  Everett i,  716 

Medomac  River,  Me.,  examination  and  survey r,  35, 804 

Memorials,  statues,  etc.: 

In  public  grounds,  Washinjj:ton,  D.  C i,  730;  iv,  3900 

Monuments  to  (jens.  Francis  Nash  and  William  Lee  Davidson  .  i,  742;  iv,  4201 

Statue  of  Fre<lerick  the  Great,  Washington,  D.  C i,  742;  iv,  4199 

Meniohis  Harbor,  Tenn.  [see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Menetcaunee,  Wis.  {see  Menominee  River) i,  519;  in,  2810 

3Ienen)sha  Bight  and  Pond,  Vinevard  Sound,  Mass.,  examination  for  harbor 

of  refuge '. i,  87, 949 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,  519;  in,  2810 

Menominee  River,  Milwaukee,  Wis.: 

Examination  and  survey i,  536;  in,  2887 

Improvement  of  Milwaukee  Harbor  . . . : i,  529;  in,  2834 

Merced  County,  Cal.,  bridge  of i,  719 

Mercer,  (ien.  Hugh,  monument  to i,  731 ;  iv,  3949 

Meredosia,  III.,  l)ridge  across  Illinois  River i,  722 

Mermen tau  River,  La.,  improvement  of,  including  tributaries i,  357;  n,  1909 

Merrimac  River,  Mass. : 

Examination  to  Haverhill i,  69, 872 

Improvement  of i,  42,  833 

Improvement  of  Newbury  port  Harl)or i,  40, 832 

Meters,  blast,  test  of iv,3739 

Methoiis,  engineering,  technical  details  of.    See  Technical  details. 
Mexico,  Gulf  of,  removal  of  water  hyacinths: 

From  Florida  tributaries  - i,  299;  ii,  1712 

From  Louisiana  tributaries i,  360;  n,  1913 

From  Texas  tributaries i,  360 

>Iiami,  Fla. ,  improvement  of  Biscayne  Bay i,  286;  n,  1695 

Mianus  (Coscob)  River,  Conn.: 

Bridge  at  Cos(;ob  Harbor i,  715 

Improvement  of i,  106, 992 

Michigan  City,  Ind. : 

Improvement  of  inner  har^x)r i,  544, 545;  in,  2969 

Improvement  of  outer  harbor i,  544, 545;  in,  2969 

ENG  1904 3 
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Michigan  Ijike  {i<ef  aho  Northern  and  Northwei«U»rn  I^akee) : 

Canal   to  Sturgeon    Bav,   improvement  of,   including  haHx)r  of  ref- 
uge  ". 1,522;  iir,2815 

Canal  to  Sturgeon  Bay,  operating  and  care i,  523;  iii,  2S21 

I)re<lge  luiat  for  liarbors  on  eastern  shore i,  549, 553, 555, 563, 1211 

Reef  off  Wind  Point,  near  Racine  Harl>or,  Wis i,  737;  iv,  -l*"t»l 

Water  levels  (18<>(>-1904)  and  discharges  (18«l)-1903) i,  736;  iv,4057,4C*5 

Water  levels  on  ea^^t  whore,  variations  in i,  544 

Middle  Ground  shoal,  V^inevard  Sound,  Ma&s.,  examination  for  harbor  of 

refuge '. i,87,^9 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of..  i,586;  in,  3lls 

Middle  North  River,  Ga. ,  bridge  iiear  Darien i,  718 

Middlejwrt,  Ohio,  ice  pier  (»ee  Ohio  River) i,  451 ;  in,  2*K 

Middle  waterway,  Tacoma  IJarlx)r,  Wash.,  examination  and  survey  .  i,  704;  iv,363» 
Milan,  111.: 

Construction  of  canal  around  Rock  River i,  542;  ni,  'J9£h 

Ojierating  and  care  of  canal  around  Rock  River i,  41 8;  ii,  25f» 

Milfoni  Harbor,  Conn.: 

Bridge  across  Housatonic  River  to  Stratford i,  7'> 

Improvement  of i,  96,  f»»1 

Milford  Haven,  Va.,  improvement  of  harbor  at i,  211,  la^ 

Mill  Cove,  Wickford  Harbor,  R.  I.,  examination  of r,  87, 9S4 

Miller  Bay,  I  Ake  Winnebago,  Wis.  (»e.e  Fox  River) i,  534;  rn,  284* 

Mill  River,  New  Haven,  ( 'onn.,  improvement  of i,  94,977 

Mill  River,  Stamford,  Conn.  {»ee  Stamford ) i,  103, 98b 

Milwaukee  Bay,  lIarl>or,  and  River,  W^is. : 

Examination  and  survey  of  Menominee,  Milwaukee,  and  Kinnickinnick 

rivers i,  536;  in,  2887 

Im[)rovement  of .' i,  529;  in,  2JS:>4 

Water  levels i,  736;  i v,  40rv7 

Mines,  submarine i,  10, 12 

Min^o,  Ohio,  harbor  lines  in  Ohio  River i,  709;  in,  24iS 

Minnn  Creek -R^^therville  Canal,  S.  C.  (see  Santee  River) i,  251 ;  n,  \v^ 

Mining  cast^mates i,  10, 12 

Mining,  coal,  in  the  rhilippines iv,  3870 

Mining,  hydniuUc,  in  California i,  706;  i v,  ;>SM3 

Minisi^'eongo  River,  N.  Y.,  examination  and  survey i*  1 27,  IC^ 

Minnesota  River,  Minn.: 

Improvement  of i,  426;  ii,  2247 

Final  report  on  survey  of  Big  Stone  Lake  and  I^ke  Traverse  for  reser- 
voir danj .1, 430;  n,  22*>» 

Minnesota  (steamer),  removal  of  wreck  of i,  591 ;  iii,  31$* 

Mispillion  River,  Del.: 

Improvement  of '» 1 71 ,  1243 

Removal  of  wreck i,  1 78, 1249 

Mississippi  River: 

Brainerd  to  (irand  Rapids,  Minn. ,  improvement  from i,  422;  n,  2235 

Caruthersville,  Mo.  [aee  Mississippi  River  Commission ) . i,  707;  S. ,  3, ¥) 

I )elta  Point,  \a.  ( ^ee  Mississippi  River  Commission ) i,  707;  S. ,  3,  +1 

Des  Moines  Rapids  Canal  an(l  dry  dock,  oi)erating  and  care i,  418;  n,  2196 

Drtnlge  and  sns^?  boats  above  Missouri  River,  operation  of i,  415;  n,  2156 

Dredgt^  and  snag  boats  below  Missouri  River,  operation  of i,  41 2;  ii,  2126 

Dre<ige  lx>ats  for  parses  of 1,345,346,1203,1204 

(iauging,  including  principal  tributaries i,  430,  707;  ir,  2296;  S.,  7,fi? 

(irand  Rapids  to  Brainerd,  Minn. ,  improvement  from i,  422;  ii,  223.> 

Greenville,  Miss,  (see  Mississippi  River  Commission) i,  707;  8.,  3, 40 

Head  of  Passes  to  headwaters,  surveys  from i,  707;  S. ,  3,  *1 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  707;  S.,  3, 40 

Helena,  Ark.  (nee  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Hoixjfield  Bend  {nee  Mississippi  River  Commission ) i,  707;  S.,  3. 40 

Illinois  and  Mississippi  Canal,  III.,  construction  of i,  542;  in,  2957 

Illinois  and  Mississippi  Canal,  111.,  ojwrating  and  care i,  418;  ii,  22(W 

Illinois    River,    waterway     to     St.    Ix)uis,    Mo.,   and    Lockport,   111., 

via 1,540,707;  in,2931;  S., 11,53 

l>a  Crosse  Harbor,  Wis. ,  improvement  of i,  418;  n,  2203 

Lake  CUty,  Minn.,  examination  of  inner  harbor i,  419;  ii,  2204 

Loutre,  Pass  a,  L«..  closing  crevasse  in i,  343;  ii,  18S1 
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Mississippi  River— Continued. 

Loutre,  Pass  a,  La.,  constructing  sill  across i,  344;  ii,  1882 

Memphis,  Tenn.  (see  Mississippi  River  Commission ) i,  707 ;  S. ,  3, 40 

Minneajx)li8,  Minn.,  to  St.  Paul,  improvement  from i,  420;  ii,  2230 

Missouri  Chute,  examination  of i,  415;  ii,  2150 

Missouri  River,  above,  operation  of  snag  and  dredge  boats i,  415;  ii,  2156 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  412;  ii,  2126 

Missouri  River  to  Ohio  River,  improvement  from,  including  report  on 

project  by  Board  of  Engineers  for  Rivers  and  Harbors i,  412;  ii,  2129, 2144 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,  415;  ii,  2163 

xMoline,  111.,  examination  for  lock i,  419;  ii,  2206 

Natchez,  Miss.  (86f  Mississippi  River  Commission) i,  707;  S.,3, 40 

New    Orleans,   La.,   defenses    of,    including    report    on    damp-proof- 
ing  1,5,9,10;  IV,  3728 

New  Orleans,   La.,   improvement  at,  by  Mississippi  River  Commis- 
sion  1, 707,  S.,3, 40 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  707;  S.,  3, 40 

Ohio  River  to  Missouri  River,  improvement  from,  including  report  on 

project  bv  Board  of  Engineers  for  Rivers  and  Harbors i,  412;  ii,  2129, 2144 

Outlet,  dredge  boats  for 1,345,346,1203,1204 

Outlet,  improvement  of i,  344;  ii,  1882 

Pass  a  Ix)utre,  La.,  closing  crevasse  in i,  343;  ii,  1881 

Pass  a  Loutre,  La. ,  constructing  sill  across i,  344;  ii,  1882 

Pas.sesof,  dredge  boats  for 1,345,346,1203,1204 

Pepin  Lake,  examination  of  inner  harbor  at  Lake  City,  Minn i,  419;  ii,  2204 

Plaquemine  Bayou,  La. ,  construction  of  lock i,  350;  ii,  1895 

Pokegama  Falls,  Minn. ,  construction  of  reservoir  dam i,  422;  ii,  2235 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

<2uincy.  111.,  to  Sny  levee,  examination  of  east  bank i,  419;  ii,  2215 

"Quincy  Harbor  and  Bay,  111.,  examination  and  survey i,419;  ii,  2218 

Reser\'oir  dams  at  headwaters,  construction  of i,  422;  ii,  2235 

Reservoir  dams  at  headwaters,  operating  and  care i,  424;  ii,  2242 

St.  Louis,  Mo.,  to  I^ckport,  111.,  waterwav 1,540,707;  iii,  2931,  S.,  11,53 

St.  Paul,  Minn.,  gauging I i,430;  ii,2296 

St  Paul,  Minn.,  to  Minneapolis,  improvement  from i,  420;  ii,  2230 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  415;  ii,  2163 

Snag  and  dredge  boats  above  Missouri  River,  operation  of i,  415;  ii,  2156 

Snags  and  wrecks  below  Missouri  River,  removal  of i,  412;  ii,  2126 

Sny  levee  to  Quincy,  111.,  examination  of  east  bank i,  419;  ii,  2215 

South  Pass,  examinations  and  surveys i,  347;  ii,  1885 

South  Pass,  maintenance  of  channel i,  347;  ii,  1886 

Southwest     Pass,     improvement     of,     including     dredge     construc- 
tion    1,345,1204;  ii,  1882 

Vicksburg  Harbor,  Miss. ,  improvement  of i,  392 ;  ii,  2050 

Vidalia,  La.  (.s€6  Mississippi  Kiver  Commission) i,707;  S.,3, 40 

Water-level  observations  on,  including  tributaries...  1,430,707;  ii,  2296;  S.,7, 63 

AVickliffe,  Ky. ,  examination  in  front  of i,  708;  S. ,  244 

Wrecks,  et<;. ,  above  Missouri  River,  removal  of i,  415;  ii,  2156 

W^ recks,  etc. ,  below  Missouri  River,  removal  of i,  412;  ii,  2126 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River i,  707;  S.,3, 40 

Survey  for  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo i,  707;  S.,  11, 53 

Mississippi  Sound,  Miss.: 

Examination  of  Biloxi-Ship  Island  Harbor  channel i,  343;  ii,  1847 

Examination  of  Horn  Island  Pass i,  343;  ii,  1863 

Improvement  of  (iulf port-Ship  Island  Harbor  channel i,  338;  ri,  1835 

Improvement  of  Horn  Island  Harbor  (see  Pascagoula  River) i,  333;  ii,  1828 

Removal  of  wreck  in  Horn  Island  Harbor i,  342;  ii,  1839 

Missouri  Chute,  Mississippi  River,  Mo.,  examination  of ij-llS;  n,  2150 

Missouri  River: 

Bridge  at  Kansas  City,  Mo i,  713 

Bridge  at  South  Omaha,  Nebr i,  711 

Examination  between  mouth  and  Sioux  City,  Iowa,  including  sections 
at  and  near  Hermann,  W^est  Glasgow,  W^ilhoite  Bend,  Lexington,  and 

St.  Joseph,  Mo 1,436;  ii,2328 

Harbor  lines  at  St.  Joseph,  Mo i,  709;  ii,2334 

Improvement  of i,  431 ;  ir,  2300 
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Mobile  Bay  and  Harbor,  Ala. : 

Defensefi  of,  including  report  on  damp-proofing i,  5, 9, 10;  iv,  3727 

Improvement  of i,  322;  ii,  ISCfl 

Removal  of  wreck  from  outer  bar i,  342;  u,183S* 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  7H 

Moccasin  River  (Contentnia  Creek).  N.  C,  improvement  of i|232;  ii,  i48f> 

Mohawk  River,  N.  Y. ,  bridge  in  Scnenectady  County i,  TIS 

Mokelumne  River,  Cal. ,  improvement  of i,  644;  iii,  341.> 

Moline  Harbor,  111. : 

Examination  for  lock i,  419;  ii,  2206 

Improvement  of  Mississippi  River  between  Missouri  River  and   St. 

Paul 1,415;  ii,21© 

Monomoy  Point,  Mass.,  removal  of  wrecks  off i,  S6,  929, 930 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  near  Rives ville,  W.  Va i,712 

Bridge  in  Rostrtver  Township,  Pa i,  71* 

Examination  of  Looks  and  Dams  1,  3,  4,  and  5 i,  470;  in,  2J>40 

Harbor  lines  at  McKeesport  and  at  Port  Perry  (Dam  2) ...  i,  709;  in,  2551, 2.35S 
Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va  ..  i,  457;  in,  24V4 

Improvement  at  Locks  2,  3,  and  6 i, 458;  in,  24^ 

Improvement  of  Pittsburg  Harbor i,  461 ;  in,  2510 

Operating  and  care  of  locks  and  dams i,  460;  in,  2iT(t 

Monroe  Harbor,  Mich. ,  improvement  of i,  577 ;  in,  3U8S 

Monroe  Lake,  St.  Johns  River,  Fla.  {see  Volusia  bar) i,  283;  ii,169C 

Montgomery,  A  la. ,  bridge  across  A  labama  River i,  71^ 

Montgomery  Bridge  and  Improvement  Company,  bridge  of i,  71^ 

Monuments,  statues,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730:  iv,  39Ci> 

To  Frederick  the  Great,  Washington,  D.  C i,  742;  iv,  4m 

To  Gens.  Francis  Kash  and  William  Lee  Davidson i,  742;  n\  A20\ 

Moreauville,  La. ,  bridge  across  Bayou  Des  Glaises  near i,  715 

Morgan  Canal,  Tex. : 

Improvement  of  (see  Galveston  ship  channel) i,  370;  ii,  196? 

Operating  and  care i,  372;  ii,  199f 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of.        i,  730 
Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413,  'Mlk 

Mortar  batteries,  including  report  upon  test  of  blast  meters i,  5,11, 12;  rv,  373S 

Morton,  C.  C.  (canal  boat ) ,  removal  of  wreck i,  148,  llo7 

Mosquito  Creek  Canal,  S.  C.  {see  Santee  River) i,  251 ;  ii,  li>5- 

Mound  City,  III.: 

Examination  of  Ohio  River  at i,  456;  in,  2456 

Improvement  of  Ohio  River i,  451, 455;  ni.  240d 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater i,  21, 7R' 

Mount  Holly  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  157, 122S 

Mount  I  lope  Bay,  M  a.s8.  {see  Fall  River  Harbor) i,  79, 919 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,  256;  n,  lood 

Mount  Rainier  National  Park,  Wash. ,  survey  for  road i,  743;  iv,  420S 

Mud  Lake,  La.  (^ec  Mermentau  River) i,  357;  n,li<^ 

Mud  River,  Ga.,  improvement  of  waterway  \ia i,  276;  ii,  166? 

Mud  River,  S.  C.  {see  Savannah-Beaufort  waterway) i,  262;  ii,  1(3? 

Murderkill  River,  Del.,  improvement  of ' i>  170, 1241 

Mu.scle  Shoals  Canal,  Tennessee  River,  Ala. : 

Construction  of i,445;  n,  2357,2360 

Operating  and  care i,  447;  n,  2>7S 

Muskegon  Harbor,  Mich.,  improvement  of i,  558;  in,  3007 

Muskingum  County,  Ohio,  bridge  of i,720 

Muskingum  River,  Ohio: 

Briclge  at  Gaysport i,720 

Examination  from  Zanesville  to  Coshocton i,  483:  in,  2654 

Improvement  of i|477;  m,262? 

Operating  and  care  of  locks  and  dams i,  478;  in,  36^4 

Mystic  River,  Conn.,  bridge  at  Stonington i,  716 

Mystic  River,  Mass. : 

Improvement  of r,51,  ^ 

Improvement  of,  below  mouth  of  Island  End  River i,  62, 850 
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Nandaa  Creek,  Va.,  improvement  of i,  204, 1319 

JN^ansemond  River,  Va.,  improvement  of i,  220;  ii,  1368 

Nanticoke  River,  Del.  and  Md.,  improvement  of i,  191, 1271 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge  at i,  71, 906 

Nantucket  Harbor,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Nantucket  Island,  Mass. : 

Examination  for  harbors  of  refuge i,  87, 949 

Removal  of  wrecks  off  Sankaty  Head i,  86,929 

Nantucket  Sound,  Mass. : 

•     Examination  for  harbors  of  refuge i,  87, 949 

Removal  of  wrecks i,  86, 929 

Napa  River,  Cal. : 

Examination  above  Mare  Island  Navy- Yard i,  651 ;  in,  3427 

Improvement  of i,  648;  in,  3421 

Narragansett  Bay,  R.  I. : 

Defenses  of,  including  report  on  foundations  and  damp-proofing. .  i,  5, 9;  iv,  3712 

Improvement  of i,  77, 917 

Narraguagus  River,  Me.,  improvement  of i,  20, 779 

Narrows  of  Lake  Chauiplain,  N.  Y.  and  Vt.,  improvement  of i,  68, 868 

Narrows,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  134, 1127 

Nasel  River,  Wash,  (see  Willapa  River) > i,686;  iv,3582 

Nash,  Gen.  Francis,  monument  to i,  742;  iv,  4201 

Natalbany  River,  I^.  (8ee  Tickfaw  River) i,355;  ii,  1906 

Natchez  Bay,  La.  {see  Bayou  Plaquemine) i,  350;  ii,  1895 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  707;  S. ,  3, 40 

Natchitoches  Parish,  La. : 

Bridge  of,  across  Cane  River i,  718 

Bridge  of,  across  Red  River    i,  721 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  721 

National  parks.    See'P&rka. 

Naval  ( Peace )  Monument,  Washington,  D.  C i,  731 ;  i v,  3951 

Navesink  ^North  Branch  of  Shrewsbury)  River,  N.  J.: 

Examination  and  survey i,  149, 1162 

Improvement  of i,  145, 1153 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of.  Permanent  International  Commission i,  708 

Neabsco  Creek,  V^a.,  bridge  across i,  716 

Neches  River,  Tex.: 

Examination  and  survey  from  Beaumont  to  Sabine  Lake i,  365;  ii,  1927 

Improvement  of .' i,  361 ;  ii,  1914 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i,  586;  iii,  3118 

Negro  Cut,  Indian  River  Inlet,  Fla.  (nee  Indian  River) i,  285;  ii,  1694 

Nemadji  River,  Wis.,  bridge  at  Superior i,  713 

Neuse  River,  N.  C. : 

Bridge  near  Canadys  Landing i,  719 

Bridge  at  Newbem i,  713 

Examination  and  survey  from  Goldsboro  to  Newbem i,  245;  ii,  1525 

Examination  and  survey  for  waterway  from  Norfolk   to    Beaufort, 

via 1,227;  ii,  1387 

Improvement  of i,  233;  ii,  1481 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  235;  ii,  1485 

Newark  Bay,  N.  J. : 

Harbor  lines  along  Staten  Island  shore ^ i,  709, 1177 

Improvement  of  (see  Passaic  River  and  Arthur  Kill) i,  134, 136, 1132, 1 135 

Removal  of  wreck i,  148, 1157 

New  Bedford  Harbor,  Mass. : 

Defenses  of i,  5 

Improvement  of i,  74, 911 

Newbern,  N.  C: 

Bridge  across  Neuse  River i,  713 

Improvement  of  Neuse  River i,  233;  ii,  1481 

Improvement  of  Trent  River i,  234;  ii,  1483  • 

Improvement  of  waterway  to  Beaufort,  N.  C i,  2Sb;  ii,  1485 

Newbury  port  Harbor,  Mass. ,  i  mprovement  of i,  40, 832 
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Xe\voa.*«tIe,  Del.: 

Improvement  of  Delaware  River i,  149, 1 181, 12U 

Removal  of  wreck  in  Delaware  River  near  Gooee  Island  flats i,  15(>,  1300 

Newcastle,  Me. ,  bridjfe  acro^«8  Danmriscotta  Lake  to  Nobleboro i,  71^ 

Newell  Bridge  C'ompany,  bridge  of i,  711 

New  Harlx>r,  Me. ,  examination  and  survey i,  35, 812 

New  Haven  Harbor,  Conn.: 

Oonntniction  of  breakwaters i,  95, 980 

Examination  of  channel,  v\sl  Ovster  Point  to  Kimberly  Avenue  Bridge, 

Went  River .' 1,107,99$ 

Improvement  of,  by  dredging i,  94, 977 

New  I t)eria.  La.,  bridge  across  Bavou  Teche i,  714 

New  Jersey-Staten  Island  channef: 

Improvement  of i,  136, 1135 

Stone  monumente  to  mark  harbor  lines i,  129 

New  I^)ndon  Harbor,  Conn.: 

Bridge  across  Winthroj^s  Cove i,  715 

Examination  of  VVinthrops  Cove i,  107, 100* 

Improvement  of i,  89, 971 

New  Orleans  Harl)or,  La. : 

Defenses  of,  including  report  on  damp-proofing i,  5, 9, 10;  iv,  3728 

Improvement  of  {see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Newiwrt  Harbor,  R.  1.: 

Bridge  between  Sheeps  Point  and  Gull  rocka i,719 

Examination  of i,  87, 939 

Improvement  of i,  80, 921 

Improvement  of  Coaster  Harbor  Island i,  81, 923 

Newport  News  Point,  Va. ,  removal  of  wreck  off i,  227;  ii,  1380 

Newport  River,  N.  C: 

Examination  and  survey  of  Carrot  Island  Slough  and  Lewie  Thorough- 
fare to  1,2^;  11,1506 

Examination   and    survey  for   waterway  from  Norfolk  to    Beaufort 

Inlet  1,227;  ii,  1387 

Improvement  of  Beaufort  Harbor i,  236;  ii,  1486 

Improvement  of  waterway  between  Beaufort  and  New  River i,  237;  ii,  14SS 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  235:  n,  14^ 

Removal  of  wreck  in  Beaufort  Harbor i,  244;  ii,  I5(^ 

New  River,  N.  C: 

Examination  of i,  245;  ii,  1537 

Improvement  of i,  238;  xi,  141^ 

Improvement  of  waterway  to  Beaufort i,  237 ;  ii,  148S 

New  River,  W.  Va.,  examination  at  confluence  with  Greenbrier  River,  i,  477;  iii,  2617 

New  Rochelle,  N.  Y.  (see  Echo  Bay  Harbor) i,  110, 1014 

New  Shoreham,  Block  Island,  R.  1. : 

Construction  of  harl)or  of  refuge i,  83, 925 

Examination  of  harlxir  of  refuge  and  of  Great  Salt  Pond i,  87, 949 

Improvement  of  (treat  Salt  Pond i,  85, 927 

Removal  of  i  wrecks  off  Southeast  light  and  Southwest  Point. . . , i,  86, 930 

Newtown,  N.  Y. ,  bridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  N.  Y.: 

Improvement  of i»  11^,  1033 

Removal  of  wreck i,  126, 1(^> 

New  Whatcom  Harlx)r,  Wash.: 

Bridge  across  I  and  J  street  waterway i.  716 

Improvement  of ' x,  700;  rv,  3619 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of i,  717 

New  York,  Chicago  and  St.  Louis  Railroad  Company,  bridge  of i,  711 

New  Y^)rk  City  and  Harbor,  N.  Y. : 

Ambrose    channel,     improvement    of,     including    dredge     construc- 
tion    1,127,1113,1208^ 

Arthur  Kill,  improvement  of i,  136, 1135 

Arthur  Kill,  removal  of  wrecks 1,148,1157, 1158^ 

Arthur  Kill,  stone  monuments  to  mark  harbor  lines i,  IS» 

Battery,  the,  harbor  lines  in  Hudson  River i,  709, 1127 

Battery,  the,  removal  of  shoal  off  Pier  A i,  129, 1  Il> 

Bay  R'idge  channel,  improvement  of i,  130,  IllS 

Bay  Ridge  channel,  removal  of  wrecks i,  134, 1126, 1127 
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Bayside  channel,  improvement  of i,  127, 1113 

Bronx  Kills,  Harlem  River,  examination  of i,  127, 1064 

Bronx  River,  improvement  of i>  1 1 1  >  1015 

Bronx  River,  removal  of  wrecks i,  125, 126, 1052, 1053 

Brooklyn,  bridges  across  Gowanus  Canal i,  718 

Buttermilk  channel,  improvement  of i,  131, 1121 

Coney  Island,  harbor  lines  in  Gravesend  Bay i,  709, 1110 

Defenses  of,  including  report  on  damp-proofing,  painting  of  concrete, 

and  conduits  and  switches  in  electrital  installations i,  5, 9, 10;  iv,  3719 

Dredges,  construction  of i,  129, 1113, 1208 

P^ast  (Ambrose)  channel,  improvement  of 1,127,1113,1208 

East  Chester  Creek,  examination  of i,  1 26, 1061 

East  Chester  Creek,  improvement  of i,  111,  1016 

East  Chester  Creek,  survev  of i,  1 12, 1018 

East  River,  harbor  lines  /. 1,709,1096,1098,1101,1106 

P^ast  River,  improvement  of i,  116, 1028 

East  River,  removal  of  wreck i,  126, 1053 

Engineer  de^)Ot f i,  15,  775 

Flushing,  bridge  across  Flushing  Creek  to  Newtown i,  713 

Flushing  Bay,  examination  and  survey 1,115, 127 

Flushing  Bay,  improvement  of i,  11**,  1025 

Flushing  Creek,  bridge  between  Newtown  and  Flushing i,  713 

Gedney  channel,  improvement  of i,  127, 1113 

Governors  Island,  enlargement  of i,  133, 1 124 

Gowanus  Bay,  improvement  of i,  130, 1118 

Gowanus  Canal,  bridges  at  Brooklyn i,  718 

Gowanus  Canal,  improvement  of  (see  Gowanus  Bay) i,  130, 11 18 

Gowanus  Creek  channel,  improvement  of * i,  132, 1 123 

Gravesend  Bay,  harbor  lines  at  ( /Oney  Island i,  709, 1 110 

Harlem  ( Bronx )  Kills,  Harlem  River,  examination  of i,  127, 1064 

Harlem  River,  bridge  at  Two  hundred  and  seventh  street i,  714 

Harlem  River,  examination  of  Harlem  (Bronx)  Kills 1,127,1064 

Harlem  River,  improvement  of i>  117, 1031 

Hell  Gate,  East  River,  improvement  of i,  1 16, 1028 

Hudson  River,  harlx)r  lines  at  the  Battery i,  709, 1 127 

Hudson  River,  removal  of  reef  off  Pier  A i,  12^),  1113 

Hudson  River,  removal  of  wrecks i,  125, 126, 1052, 1053 

Improvement  of,  including  dredge  construction,  with  observations  upon 

actual  draft  of  large  steamships  when  under  wav  as  compared  with 

draft  at  piers \ .  i,  127, 1113, 1208;  iv,  3743 

Kill  van  KuU,  improvement  of  Staten  Island-New  Jersey  channel. . .  i,  136, 1135 
Kill  van  Kull,  stone  monuments  to  mark  harbor  lines  along  Staten 

Island  shore i,  129 

I^mon  Creek  (see  Staten  Island-New  Jersey  channel ) i,  136, 1 137 

Main  Ship  channel,  imi)rovement  of i,  127, 1113 

Narrows,  the,  removal  of  wreck i,  1 34, 1127 

Newark  Bay,  harbor  lines  along  Staten  Island  shore i,  709, 1177 

Newark    Bav,    improvcmient    of     (nfe    Passaic     River     and     Arthur 

Kill)  .../. 1,134,136,1132,1135 

Newark  Bay,  removal  of  wreck i,  148, 1 157 

New  Jersey-Staten  Island  channel,  improvement  of i,  136, 1135 

New  Jersey-Staten  Island  channel,  stone  monuments  to  mark  harbor 

lines 1, 129 

Newtown,  bridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  improvement  of i,  1 18, 1033 

Newtown  Creek,  removal  of  wreck i,  126, 1053 

North  ( Hudson )  River,  harbor  lines  at  the  Battery i,  709, 1127 

North  ( Huds<m )  River,  removal  of  reef  off  Pier  A i,  129, 1 1 13 

North  (Hudson)  River,  removal  of  wrecks 1,125,126,1052,1053 

Port  Morris,  harbor  lines i,  7(K),  1 105 

Red  Hook  channel,  improvement  of i,  130, 1118 

Red  Hook  channel,  removal  of  wreck i,  134, 1 127 

St.  George,  Staten  Island,  harbor  lines i,  709, 1 1 75 

Sheepshead  Bay,  examination  and  survey ',  1 27, 1074 

Spuyten  Duyvil  Creek  (nee  Harhun  River) i,  1 17, 1031 

Staten  Islami,  harbor  lines  at  St.  Cieorge  and  in  Newark  Bay ..  i,  709, 1175, 1177 
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Staten  Island-New  Jersey  channel,  improvement  of i,  196,  llo5 

Btateu  Island  Kound  ( Arthur  Kill ),  improvement  of i,  136, 1135 

Staten  Island  Sound  (Arthur  Kill),  removal  of  wrecks i,  148, 1157, 1 15S 

Staten  Island  water  front,  stone  monuments  to  mark  harbor  lines i,  129 

Steamships,  large,  observations  upon  actual  draft  when  under  way  as 

compare<l  witu  draft  at  piers I iv,  3743 

Sujwrvision  of i,  705;  i v,  3677 

New  York,  New  Haven  and  Hartfortl  Railroad  Company: 

Bridge  of,  across  Coscob  ( Mianus)  River,  Conn i,  715 

Bridge  of,  across  Housatonic  River,  Conn i,  7l5 

Bridge  of,  across  Saugatuck  River,  Conn i«  717 

Niagara  River,  N.  Y.: 

Blai'k  Rock  Harbor,  examination  and  survey  around  rapids  and  shoals 

at  head  of  river i,  617;  iii,  3271 

Buffalo  HarlKjr,  improvement  of i,  612;  iii,  32SS 

Erie  Basin,  examination  and  survey i,  618;  iii,  3SM 

Krie  Basin  and   Black  Rock    Harbor,   improvement    of  Buffalo  en- 
trance   1.^ 1,615;  111,3267 

Krio  Basin  and  Black  Rock  HarlK)r,  improvement  of   I^ke  Erie  en- 
trance    1,614;  111,32^ 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 616;  iii,  33^ 

Surveys,  etc.  (««y  Northern  and  N<»rthwestern  I^kes) i,  732;  iv,  40.^1 

Nis(iitally  waterway,  Tacoma  Harbor,  Wo^h.,  examination  and  survey,  i,  704;  iv,  3629 

Noblelwiro,  Me. ,  bridge  across  Damaribcotta  I^ke  to  Newcastle  . . . .' i,  7lv» 

Nobska  Point,  Falmouth  Harl)or,  Mass.,  examination  for  harl)or  of  refuge.   1,87,^9 
Nolin  River,  Kv.,  estimate  and  recomniendation  for  improvement  {see  Green 

River) '. i,497 

Noniini  Creek,  Va.,  improvement  of i,  207,  l^i22 

Nooksak  River,  Warih.  {ne*'  Puget  Sound) i,  691 ;  iv,  3604 

Nora  (barge ) ,  removal  of  wreck  of i,  86, 9:il' 

Norfolk  and  Western  Railway  Company,  bridge  of i,  71:i 

Norfolk  Harbor,  Va.: 

I)efensi»s  of  Hampton  Roads i,  5, 9,  W 

Examination  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C...  i,227;  ii,  13S7 

Harbor  lines  in  Smith  Creek  at  The  Hague i,  709;  ii,  1470 

Improvement  of,  and  its  approaches,  including  Hospital  Point...  i, 218;  ii,  1364 
Improvement    of    waterway     to    Albemarle    Sound,    via    Currituck 

Sound 1 1, 224;  ii,  1376 

Improvement  of  waterwav  to  sounds  of  North  Carolina,  via  Pasquotank 

River *. i,223;  ii,  1374 

Improvement  of  Western  Branch,  Elizal)eth  River i,  219;  n,  1366 

North  Branch,  C-hicago  River,  111.     See  Chicago  Harbor  and  River. 
North  Branch,  Shrewsbury  River,  N.  J.: 

Examination  and  survey i,  149, 1162 

Improvement  of i,  145, 1153 

North  Carolina  Cut,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  13S7 

Improvement  of  waterway  via / i,  224;  ii,  1376 

North  Carolina,  State  of: 

Defenses  of  coast i,  5 

Improvement      of      waterways      from      Norfolk,      Va.,      to     sounds 

of 1,223,224;  11,1374,1376 

Northeast  River,  N.  C. ,  improvement  of i,  239;  ii,  1490 

Northern  and  Northwestern  Lakes: 

Breakwater  constructitm  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 
ing history  of 1 iv,  3818 

Bulletins  . . ' i,  7:^;  iv,  405b 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  586;  iii,  3102 

I  )efenses  of i,  o 

Discharjfes,  table  of  (1860  to  1903) i,736;  iv,4(Xk^ 

Dredpc  lK)at  for  harbors  on  I Ake  Erie i,  592, 1209 

Dredjreboat  forbarl)orson  easternshoreof  l^keMichijjan.i,  549, 553, 556, 563, 1211 
Floo<ls,  and  se<liment  and  discharj^  observations,  in  Cuvahoga,  Grand, 

and  Black  rivers,  Ohio .' iv,  3803, 3813 

Harl>ors  on  south  shore  of  l^ke  Ontario,  description,  facilities,  commer- 
cial statistics,  etc m,  3325 
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Northern  and  Northwestem  Lakes — Continued. 

Improvement  of  channels  in  waters  connecting i,  581 ;  in,  3092 

Navigation  of,  in  1841 ,  conditions  governing i,  732 

Survey  of  waters  connecting  Lakes  Superior  and  Huron,  final  report  on.       i,  591 

Survevsand  charts 1,732,737;  iv,4051 

Water  levels  (1860  to  1904) i,736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Northern  Pacific  Railway  Company: 

Bridge  of,  across  Duwamiph  River,  Wash i,  717 

Bridge  of,  across  Nemarlji  River,  Wis i,  713 

North  Fork,  Skagit  River,  Wash,  (see  Puget  Sound ) i,  691 ;  iv,  3604 

North  Hero  Island  channel.  Lake  Champlain,  Vt.,  improvement  of i,  65 

North  Landing  River,  Va.  and  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterwav  via i,  224;  ii,  1376 

North  (Tolomato)  River,  Fla.' («<?«  St.  Augustine  Harbor) i,284;  ii,  1694 

North  River,  Mass.,  examination  and  survey  of  Salem  Harl>or i,  69, 878 

North  (Hudson)  River,  N,  Y.    See  New  York  City  and  Harbor. 
North  River,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Inmrovemeut  of  waterwav  via i,  224;  ii,  1376 

North  River,  Wash.  («f€  Willapa  River) i,686;  iv,3582 

North  Tonawanda,  N.  Y.  (nee  Tonawanda) i,  616;  in,  3268 

Northumberland,  Pa.,  examination  of  Susquehanna  River  below i,  194, 1296 

Northw(»f»t  River,  N.  C.,  examination  and  survey  for  waterway  via...  i,  227;  ii,  1387 
Norwalk  Harbor,  Conn. ,  improvement  of ." * i,  102, 988 

I  O. 

Oak  Creek,  South  Milwaukee,  Wis.: 

Improvement  of i,  530;  iii,  2838 

Survey  of i,536;  iii,2903 

Oak  Harbor,  Ohio: 

Bridge  acrojss  Portage  River i,  714 

Examination  of  Portage  River  from  mouth  to  bridge  at i,  609;  iii,  3218 

Oakland  Harbor,  Cal.: 

Briilgre  across  San  Leandro  Bay  at  Alameda i,  713 

Defenses  of  San  Francissco i,  5 

Improvement  of i,  640;  iii,  3409 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of,  including  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors i,  619;  iii,  3326, 3327 

Oakwood,  Mich.,  bridge  across  Rouge  River i,  717 

Obion  River,  Tenn. : 

Bridge  at  Pettys  Ferry i,  713 

Examination  of i»443;  ii,  2351 

Improvement  of i,  436;  ii,  2337 

Occoquan  Creek,  Va.,  improvement  of 1 i,  202, 1317 

Ocklawaha  (Oklawaha)  River,  Fla.,  improvement  of i,  284;  ii,  1693 

Ocmulgee  River,  Ga.,  improvement  of i,  273;  ii,  1657 

Oconee  River,  Ga.: 

Examination  from  Dublin  to  Skull  shoals i,  280;  ii,  1677 

Improvement  of i,  271 ;  ii,  1655 

Oconto  Harlx)r  and  River,  Wis.: 

Constniction  of  bridge i,  715 

Improvement  of i,  520;  iii,  2812 

Ocracoke  Inlet,  N.  C ,  improvement  of i,  229;  ii,  1477 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in i,  745 

Officers,  engineer,  civilian  assistants  to i,  17 

Officers  of  the  Corps  of  Engineers.     See  Corps  of  PJngineera. 

Ogtlen  landing,  Onio  River,  Ky.,  examination  at i|457;  iii,  2477 

OjJTciensburg  Harbor,  N.  Y.,  improvement  of i,  629;  in,  3353 

Ohio  River: 

Ashland,  Ky.,  to  Hanging  Rock,  Ohio,  harbor  lines i,  709;  iii,  2487 

Bridge  between  Bellaire,  Ohio,  and  Ben  wood,  W.  Va i,  712 

Bridge  at  l*]ast  Liverpool,  Ohio i,  711 

Bri<lge  between  Iron  ton,  Ohio,  and  Ashland,  Ky i,  711 

Bridges  impeding  navigation,  report  upon * i,  19;  iii,  2433 
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Ohio  River — Continued. 

Dam  below  mouth  of  Green  River,  examination  for i,  456;  iii,  2465 

Davis  Inland  dam,  Pa.,  operating  and  care i»  464;  iii,  2512 

Davis  Island  dam  to  Dam  3,  near  Oslwm,  Pa.,  harbor  lines i,  709;  iii,  25o4 

Klizal>ethtown,  III.,  examination  at  .  i,456;  iii,  24-53 

Evansville,    Ind.,    examination    for    harbor    at,    bv    construction    of 

dam '. 1. 456;  iii,2465 

Falls  at  Louisville,  Ky.,  examination  at  head  of , i,  502;  iii,  2702 

Fall**  at  Louisville,  Ky. ,  improvement  of i,  484;  1 1 1, 2662 

( rauging  (Mee  MisbistJippi  River  Commission ) i,  707;  S. ,  7, 63 

Cieneral  improvement  from  Pittsburg  to  the  mouth i,  451 ;  i ii,  2406 

Henderson,    Ky.,    examination    for    harbor   at,    by    construction    of 

dam 1,456;  iii,  2465 

Ice  piers i,  451;  iii,  2406 

Indiana  Chute,  Louisville,  Ky.,  examination  of i,  502;  iii,  2702 

Indiana  Chute,  Louisville,  Ky.,  improvement  of i,484;  iii,  266f 

Locks  and  Dams  2-7,  construction  of i,  464;  i ii,  2514 

Locks  and  Dams  8,  11,  13,  18,  and  19,  construction  of i,470;  iii,  2566 

Lock  and  Dam  37,  construction  of i,  454;  iii,  242^ 

Louisville  and  Portland  Canal,  Ky. ,  enlai^ment  of i,  484;  1 1 1, 266? 

Louisville  and  Portland  Canal,  Ky.,  examination  at  head  of i,502;  iii,  2702 

Ix)uisville  and  Portland  Canal,  Ky.,  operating  and  care i,  489;  iii,  2G64 

Mingo,  Ohio,  harbor  lines i,  709;  in,  2482 

Mound  City,  111.,  examination  at i,456;  in,  2456 

Mound  City,   111.,   to  Cairo,   examination    for    protection  of  Illinois 

side 1 1,456;  iii,  2459 

Ogden  Landing,  Ky.,  examination  at i,457;  in,  2477 

Pittsburg  Harbor,  Pa.,  improvement  of i,  461 ;  in,  2510 

Sand  Island,  Ky.,  examination  at i,502;  in,  2711 

Snag  boat,  operation  of r,  455;  in,  2430 

Steul^enville,  Ohio,  harbor  lines i,  709;  in,  2482 

Okanogan  River,  Waah. ,  improvement  of i,  701 ;  iv,  3622 

Oklawaha  River,  Fla.,  improvement  of i,  284;   1 1, 165^ 

Olcott  Harbor,  N.  Y. : 

Fixamination  and  survey i,  630;  in,  3354 

Harbor  lines i,709;  in,  3378 

Improvement  of i,  620;  in,  3331 

Old  Tampa  Bay,  Fla.  («e<' Tampa  Bay)... i,293;  n,  1704 

Olympia  Harlwr,  Wash.: 

City  bridge  across  Deschutes  River  i,  718 

Improvement  of j,  693;  i v,  3607 

Onset  Harl)or,  Mass.,  examination  of i,  87, 943 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  construction,  pictorial  engineering  history  of iv,  3818 

Harbors  on  south  shore,  description,  facilities,  commercial  statistics,  etc.  in,  3325 
Water  levels  (1860-1904)  and  discharges  (1860-1903) i,  736;  iv,  4057, 4058 

Ontonagon  Harbor  and  River,  Mich,: 

Construction  of  bridge i,  719 

Examination  of  harbor i,  518;  in,  27f<6 

Improvement  of  harbor i,  51 1 ;  in,  276^ 

Oostenaula  River,  Ga.,  improvement  of i,  320;  n,  1789 

Orange  Mills  flats,  St.  Johns  River,  Fla. : 

Improvement  at  and  near : i,  282;  ri,  1690 

Removal  of  water  hyacinths  in  vicinity  of i,  299;  n,  1712 

Orange  River,  Fla. :         ' 

Bridge  at  Buckingham i.  716 

Improvement  of i,  290;  ii,  1699, 1700 

Ordnance.     S^'e  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast  south  of  Columbia  River,  i,  663;  in.  3468 

Osage  River,  Mo.,  improvement  of i,434;  ik  2320 

Osborn,  Pa. ,  harbor  lines  in  Ohio  River  to  Davis  Island  dam i,  709;  ni^  2554 

Oswegatchie  River,  N.  Y.  (gee  Ogdensburg  Harbor) i,  629;  ni,  :i3?i;i 

Osweeo  Harbor,  N.  Y.: 

Examination  and  survey  for  repairs  to  outer  breakwater i,  631 ;  iii,  3363 

Improvement  of i,  625;  nij  ;>342 

Project  for  extension  of  deep-water  area  farther  upstream i,  626;  iii,  ;^44 
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Otter  Creek,  Vt.,  improvement  of i,  66, 867 

Ottertail  Lake  and  River,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Ouachita  City,  La. ,  bridge  across  Ouachita  River  near i,  712 

Ouachita  River,  Ark.  and  La. : 

Bridge  between  Ouachita  City  and  Bayou  Loutre,  La i,  712 

Improvement  of i,  387;  ii,  2039 

Outagamie  County,  Wis.,  bridge  of i,  713 

Oyster  Harbor,  V'a.,  examination  of i,  193, 1275 

P. 

Pacific  Electric  Railway  Company,  bridges  of i,  718 

Pagan  River,  Va.,  improvement  of i,  221 ;  ii,  1370 

Pamlico,  Oriental  and  Western  Railroad  Company,  bridge  of i,  713 

Pamlico  River,  N.  C. : 

Examination  and  survey  for  waterway  via i ,  227 ;  1 1, 1 387 

Improvement  of 1 i,  231 ;  ii,  1479 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Pamunkey  River,  Va. ,  improvement  of i,  213, 1330 

Parker,  A.  A.  (steamer)  removal  of  wreck  of i,517;  in,  2781 

Parks,  public: 

District  of  Columbia,  improvement  and  care i,  730;  iv,  3899 

Mount  Rainier  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Yellowstone  National  Park,  improvement  of i,  737 ;  i v,  4171 

Parsonage  Creek,  N.  Y.,  bridgje  at  Baldwins • i,  723 

Partridge  Bay,  Mich.,  examination  and    survey  for  harbor  of  refuge  {8ee 

Marquette  Harbor) i,518;  in,  2786 

Pascagoula  River,  Miss. : 

Bridge  near  Scranton i,  717 

Improvement  above  mouth  of  Dog  River i,  334;  n,  1830, 1831 

Improvement  below  mouth  of  Dog  River i,  333;  n,  1828 

Pasquotank  River,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  n,  1387 

Improvement  of  waterway  via i,  223;  n,  1374 

Removal  of  wreck i,227;  n,  1380 

Paaeaic,  N.  J. : 

Bridge  across  Passaic  River  (county  bridge) i,  716 

Brid^  across  Passaic  River  (Jersey  City,  Hoboken  and  Paterson  Street 

Railway  Company) i,  718 

Improvement  of  Passaic  River i,  134, 1132 

Passaic  County,  N.  J.,  bridge  of i,  716 

Passaic  River,  N.  J. : 

Bridge  at  Avondale i,  717 

Bridge  at  Passaic  (county  bridge) i,  716 

Bridge  at  Passaic  (Jersey  City,  Hoboken  and  Paterson  Street  Railway 

Company) '.....': i,  718 

Improvement  of i,  134, 1132 

Pass  a  Loutre,  Mississippi  River,  La.: 

Closing  crevasse  in i,  343;  n,  1881 

Constructing  sill  across i,  344;  n,  1882 

Patapsco  River,  Md. : 

Defenses  of  Baltimore i,  5, 10 

Examination  of  channel  from  Brewerton  chanhel  to  Sparrow  Point. .  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  of,  and  channel  to  Baltimore i,  178, 1252 

Improvement  of  channel  to  Curtis  Bav i,  180, 1255 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) i,  181, 1256 

Patchogue  River,  N.  Y.,  improvement  of  (see  Great  South  Bay) i,  120, 1036 

Patcong  Creek,  N.  J.,  bridge  at  Steelmanville i,  720 

Patuxent  River,  Md.,  improvement  of i,  200, 1314 

Pawcatuck  River,  R.  I.  and  Conn. ,  improvement  of i,  88, 969 

Pawpaw  River,  Mich,  {see  St.  Joseph  Harbor) i,  547;  ni,  2976 

Pawtucket  (Seekonk)  River,  R.  I.,  improvement  of i,  77, 915 
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Peace  Creek,  or  River,  Fla.: 

Kxaini nation  of  Charlotte  Harbor i,301;  n,  1714 

Imnrovenient  of  Charlotte  Harbor i,  290, 291 ;  ii,  1699,  1700 

Peace  (Naval)  Monument,  Wafihin^n,  D.  C r,73l;  iv,  3951 

Pearl  HaHwr,  Hawaii,  improvement  of i,  650;  iii,  3423 

Pearl  Landing?,  Illinois  River,  111.,  bridge  near i,  722 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson i,  341 ;  ii,  1838 

Imnrovement  below  RockpKjrt i,340;  ii,  1836 

Pearsall  { schooner) ,  removal  of  wreck  of i,  177, 124S 

Pedee  rivers,  S.  C. : 

Improvement  of  Great  Pedee f ,  247;  ii,  1547 

Improvement  of  Little  Pedee i,246;  ii,  1545 

Peekwkill  Harbor,  N.  Y.,  improvement  of i,  124, 1049 

Pekin,  111.,  bridges  obstructing  Illinois  River  at i,  721 

Pend  Oreille  River,  Wash.,  improvement  of i,  702;  iv,  3622 

Pennsylvania  Railroad  Company: 

Hridjje  acros.s  Anacostia  River,  D.  C i,  714 

Bridge  across  Susquehanna  River,  Md.  (Philadelphia,  Baltimore  and 

Washington  Railroad  Co. ) i,  718 

Penobscot  River,  Me.: 

Defenses  of i,  5 

Improvement  of i,  25,  TSS 

Improvement  of  Buck8|)ort  Harbor i,  27,  7S4 

Pensacola  Harbor,  Fla.: 

Defenses  of,  including  report  on  damp-proofing  and  on  coloring  of  con- 
crete to  diminish  glare i,  5, 10;  i v,  3726 

Improvement  of/including  dredge  construction i,  313, 1207:  ii,  1771* 

Pensauken  Creek,  N.  J.,  bridge  between  Camden  and  Burlington  counties. .        i,  719 

Pent  water  Harbor,  Mich.,  improvement  of i,  560;  iii,  3011 

Peoria.  111. ,  bridges  obstructing  Illinois  River  at i,  721 

Peoria  and  Pekiii  Terminal  Railwav  Company,  bridge  of i,  721 

Peoria  and  Pekin  Union  Railwav  (Company,  bridges  of i,  721 

Pepin  Lake.  Mississippi  River,  Minn.: 

Examination  of  mner  harbor  at  Lake  City i,  419;  ii,  2204 

Improvement  of  Mississippi   River  between   Missouri  River  and  St. 

Paul 1,415;  n,  2163 

Pequonnock  River,  Conn,  (see  Bridgeport  Harbor) i,  99, 985 

Pere  Marquette  I^ake,  Mich,  [see  Ludmgton  Harbor) i,  562;  iii,  3016 

Permanent  International  Commission  of  Congresses  of  Navigation i,  70^ 

Pen|uimans  River,  N.  C,  examination  at  and  near  Hertford i,  227;  ii.  1390 

Perrvville,  Md.: 

bridge  across  Susquehanna  River  to  Havre  de  Grace i,  71?> 

Improvement  of  Susquehanna  River i,  182, 1257 

Peru,  111.,  bridge  of  city  of i,722 

Petaluma  Creek  and  Harbor,  Cal.: 

Bridge  near  Petaluma i,  715 

Improvement  of  creek .^ i,  647;  iii,  3420 

Petersburg,  Va. ,  diversion  of  Appomattox  River  at i,  222;  ii,  1371 

Petoskey  Harbor,  Mich.,  iinprovement  of i,569;  in, 3035 

Pettys  Ferrv,  Obion  River,  Tenn.,  bridge  at i,713 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River ^ i,  5, 10 

Improvement  of  Delaware  River  at i,  149, 1181, 1193 

Removal  of  wreck  in  Frankford  Creek i,  156, 1200, 12DI 

Philadelphia,  Baltimore  and  Washington  Railroad  Company,  bridge  of i,  71S 

Philippine  Islands: 

Coal  mining  in rv,  887a 

Defenses  of i,  10, 1- 

Pierhead  lines.     >SVt»  Harbor  lines. 

Pierre,  S.  Dak.  {see  Missouri  River) i,431;  ii,230O 

Pierre,  Fort,  S.  Dak.  (^^6  Missouri  River) i,431;  ii,230O 

Pigeon  Bayous,  La. ,  improvement  of i,350;  ii,lSS^ 

Pike  Creek,  Wis. : 

Improvement  of  Kenosha  Harbor i,531;  in,  2841 

Survey  of  Kenosha  Harbor  for  protection  against  storms i,  5S2 

Pillsboro  Landing,  Tar  River,  N.  C,  bridge  at i,  719 

Pine  Island  Sound,  Fla.  (see  Charlotte  Harbor) i,  290, 291 ;  n,  1699, 170O 
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Pine  Lake  and  River  f  Charlevoix  County),  Mich.: 

Examination  of  Charlevoix  Harbor i,  570;  in,  3048 

Improvement  of  Charlevoix  Harbor i,  567;  in,  3031 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of i,  579;  in,  3085 

Pine  River,  Minn. : 

Construction  of  reservoir  dam i,  422;  n,  2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

Pinole  Point,  Cal.  («««  San  Pablo  Bay) i,641;  in,  3411 

Pitt  County,  N.  C,  bridge  of i,  719 

Pittsburg  Harbor,  Pa. : 

See  aUo  Allegheny,  Monongahela,  and  Ohio  rivers. 

Improvement  of '. i,  461 ;  in,  2510 

Plantation  Creek,  Ga.,  examination  and  survey i,  279;  ii,  1669 

Plaquemine  Bayou,  La. : 

Improvement  of i,  350;  n,  1895 

Removal  of  water  hyacinths i,  360;  ii,  1913 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  67, 867 

Plymouth  Harbor,  ^fass.,  improvement  of i,  63,  862 

Pocomoke  River,  Md.,  imi)rovement  of i,  188, 1260 

Pointe  Aux  Barques,  Mich.,  examination  at,  for  harbor  of  refuge i,  581;  in,  3088 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  pond  entrance i,  83, 925 

Removal  of  wreck i,  86, 930 

Point  Pinole,  Cal.  (««' San  Pablo  Bay) i,641;  ni,3411 

Point  Wilson,  Cal.  (8^^  San  Pablo  Bay) i,641;  in,3411 

Pokegama  Falls,  Mississippi  River,  Mmn. : 

Oonstniction  of  reservoir  dam i,  422;  n,  2235 

Operating  and  care  of  reservoir  ilam i,  424;  n.  2242 

Pollock  Rip  Slough,  Mass. ,  removal  of  wrecks i,  86, 930 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  {see  Ohio  River) i,  451 ;  in,  2406 

Pomeroy  Center,  Ohio,  ice  pier  {see  Ohio  River) i,  451 ;  in,  2406 

Ponchatouia  River,  La.  ( see  Tickfaw  River) i,  355 ;  ii,  1906 

Pond  Creek,  or  River,  Ky.,  examination  of i,  502;  in,  2714 

Pony  Slough,  Coos  Bay,  Oreg. ,  improvement  of ^ i,  655;  in,  3442 

Popes  Island,  Va.,  removal  of  wreck  off i,  193, 1274 

Porcupine  Island,  Bar  Harbor,  Me. ,  construction  of  breakw^ater i,  21 ,  780 

Portage   Lake,   Manistee  County,  Mich.,   improvement  of  harbor  of  ref- 
uge   '. .* 1, 565;  in,  3025 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care 1,512,514;  in,  2767 

Portage  River,  Houghton  County,  Mich.,  waterway  via 1,512,514;  in,  2767 

Portage  River,  Ohio: 

Construction  of  bridge  at  Oak  Harbor i,  714 

Examination  from  mouth  to  Oak  Harbor  bridge i,  609;  in,  3218 

Improvement  of  Port  Clinton  Harbor i,  593;  in,  3157 

Port  Arthur,  Tex.,  bridge  across  Taylors  Bayou  near i,  718 

Port  Arthur  Canal,  Tex.,  examination  and  survey  of  Sabine  Lake,  including 

connection  with 1,361,365,  n,  1914, 1927 

Port  Chester  Harbor,  N.  Y.,  improvement  of i,  107, 1010 

Port  Clinton  Harbor,  Ohio: 

Examination  of  Portage  River i,  609;  in,  3218 

Improvement  of i,  593;  in,  3157 

Port  Harford,  Cal.  {see  San  Luis  Obispo  Harbor ) i,  635;  in,  3390 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,578;  in,  3084 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i»  1 12, 1021 

Portland,  Ky.: 

Ehlarjjement  of  Louisville  and  Portland  Canal i,  484;  in,  2662 

Examination  at  head  of  Louisville  and  Portland  Canal i,  502;  in,  2702 

Operating  and  care  of  Louisville  and  Portland  Canal i,  489;  ni,  2664 

Portland,  Me.: 

Defenses  of,  including  report  on  damp-proofing ii  5, 9;  iv,  3709 

Improvement  of  harl)br i,  32,  791 

Removal  of  wreck  off  Portland  Headlight i,  34, 792 

Portland,  Oreg.: 

See  also  Willamette  River. 

Bridge  across  Willamette  River i,  716 
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Portland  General  Electric  Light  Company  {see  Willamette  River) i,  6T4 

Portland  Head  light,  Me.,  removal  of  wreck  off i,  34. 79J 

Port  Morris,  New  York,  N.  Y.,  harbor  lines  in  East  River i,  709,  lire 

Porto  Rico,  defenses  of i,  10,12 

Port  Perry,  Pa.,  harbor  lines  in  Monongahela  River i,  709;  iii,  25.i3 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound i,-^ 

Examination  from  mouth  to  Beaufort i,  261 ;  u,  1565 

Examination  of  Port  Royal  bar i,  262;  ii,  1609 

Improvement  of i,  260;  ii,  1563 

Improvement  of  waterway  between  Beaufort  and  Charleston,  S.  C.  i,  259;  ii,  15H3 
Improvement  of  water wav  between  Beaufort,  S.  C,  and  Savannah  {see     . 

Savannah  Harbor) '. i,262;  ii,  16® 

Port  Royal  Sound,  S.  C. : 

Defenses  of i,5 

Examination  of  Port  Royal  bar r,  262;  ii,  IflOi* 

Portsmouth,  N.  H.,  defenses' at,  including  report  on  damp-proofing i,  5;  iv,  3711 

Portsmouth,  Ohio,  ice  pier  (««€  Ohio  River) i,  451;  in,  2406 

Port  Tampa,  Fla.  (^€f  Tampa  Bay) i,293;  ii,  1704 

Port  Wasnington  Harbor,  Wis. : 

Examination  of i,  536;  in,  2899 

Improvement  of i,  528;  in,  2833 

Portwing  Harbor,  Wis. ,  improvement  of i,  508;  in,  2761 

Position  finders,  range  and i,8, 11 

Postles,  R.  Reynolds  (schooner),  removal  of  wreck  of i,  156. 12t»0 

Potomac  Park,  Washington,  D.  C i,  730;  iv,3899 

Potomac  River  {see  also  Washington,  D.  C. ) : 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of it  723;  iv,  3877 

Defenses  of  Washington,  I).  C i,  5.  ^ 

Examination  of  channel  from  Alexandria,  Va.,  across  to  Marvland..  i,217, 1342 

Harbor  lines  at  Washington,  D.  C / 1,709,1351 

Highway  bridge  at  W^ashington,  D.  C,  to  replace  Long  Bridge ..  i,  724;  iv,3879 

Improvement  at  Washington,  D.  C i,  l^H,  1305 

Improvement  below  Washington,  D.  C i,  197,  Iv^ 

Wreck  near  River  View,  Md. ,  removal  of i,  21 7, 1341 

Wrecks  at  Washington,  D.  C. ,  removal  of i»217, 1341 

Potter,  Sarah  (schooner),  removal  of  wreck  of i.  86, 929 

Powells  Creek,  Va.,  bridge  across i,  716 

Powow^  River,  Mass.,  improvement  of i,  43,  8i>4 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for 1,7(6 

Presque  Isle  Harbor,  Marquette,  Mich. : 

Construction  of  harl)or  of  refuge i,  516;  in,  2777 

^Examination  and  survey  as  to  further  harbor  of  refuge  facilities  .  i,  518;  iii,  278i) 

Presque  Isle  Peninsula,  Erie,  Pa. ,  improvements  at i,  609;  in,  3243 

Printing  Office,  Government,  Washington,  D.  C. : 

Erection  of  new  building,  including  report  on  constniction  methods, 

etc 1,739;  iv,  3819, 4179 

Repairs  to  old  building i,  740;  iv,  4180 

Telegraph  line 1,731,732;  iv,3954 

Projects.    See  Fortifications  and  Rivers  and  harbors. 
Providence  Harbor  and  River,  R.  I. : 

Improvement  of i,  77, 917 

Improvement  of  Pawtucket  River i,  77, 915 

Removal  of  Green  Jacket  shoal i,  78, 919 

Removal  of  wreck i,  86, 930 

Provincetown  Harbor,  Mass. ,  improvement  of i.  64, 864 

Public  buildings  and  grounds.  District  of  Columbia i,  730;  iv,  3889 

Public  parks.     ^SV^-  Parks. 
Puget  S(jund,  Wash.: 

Defenses  of i,  5, 9 

Improvement  of,  and  tributaries i,  691 ;  i v,  3604 

Improvement  of  waterway  to  Lake  Washington i,  695 ;  iv,  361 1 

Inspection  of  fish  traps r,  703;  rv,  3625 

Pulaski  County,  Ky.,  bridge  of i,  714 

Pulaski,  General  Count,  monument  to i,  731 ;  iv,  3950 
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Punta  Gorda  Harbor,  Fla.: 

P^xamination  of i,  301 ;  ii,  1714 

Improvement  of  (see  Charlotte  Harbor) i,  290, 291 ;  ii,  1699, 1700 

Puiitalunos  (vessel),  removal  of  wreck  of i,  279;  ii,  1668 

Purification  of  water  supply  of  Waflhington,  D.  C i,  728;  iv,  3890 

Puritan  (barge),  removal  of  wreck  of i,  156, 1201 

Puyallup  River,  Wash. :  ' 

Examination  and  survey  of  Puyallup  waterway,  Tacoma  Harbor,  i,  704;  iv,  3629 

Improvement  of  {see  Puget Sound) i,  691;  iv,  36C4 

Improvement  of  Tacoma  Harbor i,  694;  iv,  3609 

Puyallup  waterway,  Tacoma  Harbor,  Wash.,  examination  and  survey,  i,  704;  iv,  3629 

Q. 

Quantico  Creek,  Va. ,  reconstruction  of  bridge  across i,  716 

Queen  Anne  County,  Md.,  brWge  of i,  719 

Queen  of  the  West  (steamer) ,  removal  of  wreck  ©f i,  60&;  in,  3208 

Queensto wn  Harbor,  Md. ,  improvement  of i>  184, 1260 

Quincy  Harbor  and  Bay,  111. : 

Examination  and  survey i,  419;  ii,  2218 

Improvement  of  Mississippi  River  at i,  415;  ii,  2163 

Quinnipiac  River,  New  Haven,  Conn. ,  improvement  of i,  94, 977 

R. 

Raccoon  Creek,  N,  J.: 

Bridge  at  Bridgeport i,  714 

Improvement  of i,  165, 1235 

Racine  Harbor,  Wis. : 

Bridge  across  Root  River i,  715 

Improvement  of i,  530;  in,  2839 

Reef  in  Lake  Micliigan  near  Wind  Point i,  737;  iv,  4051 

Survey  for  protection  against  storms i,  531 

Rafts,  rules  governing  running  of,  on  certain  streams i,  710 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash i,  666;  iii,  3473 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Raisin  River,  Mich,  {see  Monroe  Harlx)r) i,  577;  in,  3083 

Rancocas  River,  N.  J. : 

Bridge  at  Centerton i,  714 

Improvement  of 1 i,  157, 1228 

Range  and  position  finders i»  8, 11 

Rappahannock  River,  Va. ,  improvement  of i,  208, 1 324 

Raritan  Bay  and  River,  N.  J.: 

Examination  of  bay  from  South  Amboy  to  Great  Beds i,  148, 1158 

Improvement  of  bay '. i,  139, 1 141 

Improvement  of  Keyport  Harbor i,  141, 1143 

Improvement  of  river r,  142, 1146 

Improvement  of  Shoal  Harbor i,  144, 1152 

Redbank,  N.  J.,  examination  and  survey  of  Shrewsbury  River  up  to i,  149, 1162 

Red  Hook  channel.  New  York  Harbor,  N.  Y.: 

Improvement  of i,  130, 1118 

Removal  of  wreck i,  134, 1127 

Red  Lake,  Minn.: 

Final  report  on  survey i,  430;  ii,  2260 

Improvement  of  {see  Red  River  of  the  North) i,  427;  ii,  2248 

Red  Lake  River,  Minn. : 

Final  report  on  survey ...  i,  430;  ii,  2260 

Improvement  of  {see  Red  River  of  the  North ) i,  427;  ii,  2248 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Grand  P^core - i,  721 

P^xamination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  398;  ii,  2075 

Examination  froni  Fulton,  Ark. ,  to  Denison,  Tex i,  398;  ii,  2080 

Gauging  {see  Mississippi  River  Commission ) i,  707;  S. ,  7, 63 

Improvement  of i,382;  ii,2030 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  386;  ii,  2037 

Rectification  of  mouth  by  Mississippi  River  Commission i,  707;  S.,  3, 18, 251 
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Red  Kiver  of  the  North,  Minn,  and  N.  Dak. : 

Final    report   on    8ur\ey  of   Ottertail  Lake  and  River  for  reservoir 

dam 1,430;  n,2260 

Final  report  on  survey  of  Red  Lake  and  Red  Lake  River  for  reservoir 

dam 1,430;  ii,226d 

Improvement  of i,  427;  ii.  224* 

Redwood  Creek,  Cal.,  improvement  of i,  638;  iii,  3407 

Regalations  and  rules: 

For  navijjation  of  canals,  etc i,  710 

For  openmg  of  drawbridges i,  710 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  710 

Rehoboth  Bay,  Del.,  waterway  via i,  175, 1247 

Reservations,  public.     See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn. ,  final  report  on  survey i,  430;  ii,  2260 

Miswssippi  River,  headwaters,  construction  of ...  ^ i,  422;  li.  2235 

Mississippi  River,  headwaters,  operating  and  care i,  424;  ii,  224^ 

Mississippi  River,  headwaters,  survey  of  flow^age  lines i,  422;  ii,  22S.> 

Ottertail  Lake  and  River,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Red  Lake  and  Red  I^ke  River,  Minn.,  final  report  on  survey i,430;  ii,  2260 

Traverse  Lake,  Minn.,  final  report  on  survey ." i,  430:  ii,  2260 

Washington  Aqueduct,  D.  C '. i,  726,  727;  iv,  3883,  3889 

Resolutions,  joint,  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers 1 iv,  4314 

Revere,  Mass. ,  bridge  across  Saugus  River  to  Lynn i,  716 

Richland  Creek,  Tehn.  (ac^  Ten  nes.«ee  River  above  Chattanooga),  i,  444;  n,  2357, 2359 

Richmond  Harbor,  Va.  («e<;  James  River) 1,214,1332 

Ripley,  Ohio,  ice  pier  {tfce  Ohio  River) i,  451 ;  iii,  2406 

Rivers  and  harbors  (see  also  Technical  details): 

Appropriations  tor  operations  during  the  ^ast  year i,  1 7 

Appropriations  for  1905-6,  estimates  of i,  IS 

Board  of  Engineers  for  {see  (ilso  Committee,  etc. ) i,  704 ;  iv,  3671 

Board  of  Engineers,  The i,  4, 749 

Bridges 1,711,713,720 

Committee  on,  House  of  Representatives.     See  Committee,  etc. 

Plngineer  divisions 

Expenditures  during  the  past  year : 

Harbor  lines,  establishment  of 

Rules  governing  navigation  of  canals,  etc 

Rules  governing  the  opening  of  drawbridges 

Rules  governing  running  of  loose  logs,  steamboats,  and  rafts  on  certain 

streams .*-- 

Status  of  works 

River  View,  Md.,  removal  of  w^reck  in  Potomac  River i,  217, 1341 

Riveaville,  W.  Va.,  bridge  across  Monongahela  River  near i,  712 

Roady: 

In  Mount  Rainier  National  Park,  Wash ' i,  743;  iv,  4203 

From  Valdes  to  Fort  Egbert,  Alaska 1,744;  iv,42ir 

In,  Yellowstone  National  Park p i,  737;  rv,  4171 

From  Yukon  River  to  Coldfoot,  Alaska x,  744;  iv,  4217 

Roanoke  River,  N.  C,  improvement  of i,  226;  ii,  1379 

Rockhall  Harbor,  Md.,  improvement  of i,  183, 1259 

Rockhaven,  N.  Dak. ,  ice  harbor  {see  Missouri  River) i,  431 :  ii,  2300 

Rockland  Harbor,  Me. ,  improvement  of i,  28, 786 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  43, 835 

Improvement  of  harbor 1 i,  45, 836 

Rock  River,  111. : 

Con.struction  of  canal  around i,  542;  iii,  2957 

Examination  from  mouth  to  Rockford ---  -   i,  419;  ii,  2223 

Operating  and  care  of  canal  around i,  418;  ii,  2200 

Rocky  River  Harbor,  Ohio,  examination  of i,  609;  iii,  3222 

Rogers  shoal,  Nantucket  Sound,  Mass. ,  removal  of  wreck  on i,  86, 929 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via i,  276;  ii,  1662 

Rondout  Harbor,  N.  Y.,  improvement  of i,  123, 1048 
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Root  River,  Wis.: 

Bridge  at  Racine i,  715 

Improvement  of  Racine  Harbor i,  530;  iii,  2839 

Survey  of  Racine  Harbor  for  protection  against  storms i,  531 

Rose  Bay,  N.  C,  examination  ana  survey  for  waterway  via i,  227;  ii,  1387 

Roetraver  Township,  Pa. ,  bridge  across  Monongahela  River i,  712 

Rouge  River,  Mich. : 

Bridge  at  Oakwood i,717 

Improvement  of i,576;  iii,3082 

Rough  Kiver,  Ky. : 

Improvement  of i,  500;  iii,  2696 

Operating  and  care  of  lock  and  dam i,  501 ;  iii,  2697 

Round  Lake,  Mich. : 

Examination  of  Charlevoix  Harbor i,  570;  iii,  3048 

Improvement  of  Charlevoix  Harbor i,  567 ;  iii,  3031 

Rules  and  regulations: 

For  navigation  of  canals,  etc i,  710 

For  openmg  of  drawbridges i,  710 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  710 

S. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Examination  and  survey  from  Neches  River,  and  from  Orance  on  Sabine 
River,  to  8abine  Lake,  and  thence  to  Sabine  Pass,  incluaing  connec- 
tion with  Port  Arthur  Canal  1,361,365;  n,  1914, 1927 

Examination  of  river  from  mouth  to  Logansport i,  366;  ii,  1956 

Harbor  lines  in  pass i,  709;  ii,  1968 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  361;  ii,  1914 

Improvement  of  river i,  362;  ii,  1915 

Improvement  of  Sabine  Pass  Harbor i,  363;  ii,  1916 

Sack  rafts,  rules  governing  running  of,  on  certain  streams i,  710 

Saco  River,  Me. ,  improvement  of f ,  35, 828 

Sacramento  River,  Cal. : 

Improvement  of i,  645;  iii,  3417 

Improvement  of,  by  California  Debris  Commission i,  706;  iv,  3693 

Sag  Harbor,  N.  Y.,  improvement  at i,  115, 1027 

Saginaw  Harbor  and  River,  Mich. : 

Bridge  at  Saginaw i,  714 

Improvement  of  river i,  572;  iii,  3074 

Sailors  Encampment,  St.  Marys  River,  Mich. : 

Improvement  of  river i,  583;  iii,  3096 

Removal  of  sunken  crib ni,  3139 

St.  Andrews  Bav,  Fla.,  examination  of  entrances,  and  thence  to  town  of  St 

Andrews  Bay" i,322;  ii,  1797 

St.  Augustine  Harbor,  Fla. ,  improvement  of i,  284;  ii,  1694 

St.  Charles  Bay,  Tex.,  examination  of i,382;  ii,2019 

St.  Clair  Canal,  Lake,  and  River,  Mich.: 

Improvement  of  canal i,  588;  iii,  3126 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  i,  581;  iii,  3092 

Operating  and  care  of  canal '. i,  589;  iii,  3128 

Removal  of  wrecks,  etc i,591;  in,  3138, 3139 

Surveys,  etc.  {see  Northern  and  Northwestern  Lakes) i,  732;  rv,  4051 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i,  425;  ii,  ^245 

St.  Francis  River,  Ark.  and  Mo. : 

Gauging  (see  Mississippi  River  Commission ) i,  707 ;  S. ,  7, 63 

Improvement  of,  in  Arkansas i,  408;  ii,  2115 

Improvement  of,  in  Missouri i,  410;  ii,  2117 

St.  George,  Staten  Island,  N.  Y.,  harbor  lines  at i,  709,1175 

St.  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) i,  302;  ii,  1762 

St,  Johns  River,  Fla. : 

Defenses  of * i,  5 

Harbor  lines  near  Jacksonville i,  709;  n,  1757 

Improvement  between  Jacksonville  and  the  ocean,  including  dredge 
construction i,  280, 1206 ;  ii,  1685 
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St.  Johns  River,  Fla. — Continued. 

Improvement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

flats 1,282;  n,  1«0 

Improvement  of  Volusia  bar,  and  between  Volusia  bar  and    Lake 

Monroe i,283;  ii,ieae 

Removal  of  water  hyacinths i,  299;  ii,  1712 

St.  Jones  River,  Del. : 

Improvement  of i,  173, 1245 

Removal  of  wreck i,  178^1249 

St.  Joseph,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  232S 

Harbor  lines  in  Missouri  River  at i,  709;  ii,233* 

Improvement  of  Missouri  River  at i,  431 ;  ii,  2300 

St.  Joseph  Harbor  and  River,  Mich. : 

Improvement  of  harbor i,  547;  m, 2dT< 

Improvement  of  river i,  459;  in,  2976, 2971 

St.  I^wrence  River,  N.  Y.: 

Cape  Vincent  Harbor,  improvement  of i,  627 ;  in,  33^ 

Defenses  of i,'» 

Long  Sault  Island,  improvement  at i,  63? 

Ogdensburg  Harbor,  improvement  of i,  629;  iii,  oStI 

Ogtiensbur^  to  foot  of  Lake  Ontario,  removal  of  shoals i,  628;  iii,  3^ 

St.  Lawrence  River  Power  Company i,  63? 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

rivers ' i,412;  ii,  2129,  2144 

Survey  for  waterway  to  Lockport,  111 i,  540, 707;  iii,  2931 ;  S.,  11.^ 

St.  Louis  Bay  and  River,  Minn,  and  Wis. : 

Examination  of  river  from  foot  of  rapids  to  New  Duluth i,  518;  iii,  ^03 

Improvement  of  Duluth-Superior  Harbor i,  505;  ui,  2747 

St.  Louis,  San  Francisco,  and  New  Orleans  Railroad  Company,  bridge  of i,  71v 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics . .  /. i,  585;  in,  310! 

Improvement  of  channels  in  waters  connecting  the  Great  I^kes.  i,  581;  m,  30fi 

Improvement  of  Hay  Lake  and  Neebish  channels i,  586;  in,  31iS 

Improvement  of  river  at  the  falls i,  583;  iii,  dOS^ 

Operating  and  c^re  of  canal i,  585;  in,  :>ltXs 

Removal  of  sunken  crib  above  Sailors  Encampment iii,  ZV$ 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  732;  iv,  4i«al 

Survey  for  improvement,  final  report  on i,  oSl 

St.  Paul  Minn. : 

See  aho  Mississippi  River. 

Gauging  Mississippi  River  at i,  430;  ii,  2frt> 

St.  Peters  River,  Minn.     See  Minnesota  River. 

Sakonnet  River,  R.  I. ,  improvement  of i,  76, 914 

Salem  Harbor,  Mass. ,  examination  and  sun'ey i,  69,  SIS 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via i,  695;  it. 3612 

Salmon  River,  Conn,  [see  Connecticut  River) i,  91, PTS 

Salt  River,  Ky.,  examination  from  mouth  to  Shepherdsville i,  502;  iih'SlS 

Samamiah  Lake,  Wash.  (xet'Pu^et  Sound-Lake  Washington  waterway),  i,  695;  iv.5f>ll 

Sam  pit  River  (Georgetown  Harbor),  S.  C: 

Examination  and  survey i,  262;  ii.  I59\ 

^  Improvement  of  ( see  Win  yah  Bay ) i,  249;  u,  \M9 

San  Antonio  estuary,  Cal.  {spe  Oakland  Harbor) i, 640;  in, *40@ 

Sandbeach  (Harbor  Beach),  Mich.:  ^ 

Inii)rovenient  of  harbor  of  re'fuge i,  575;  in.  oC'77 

Water  levels i,  736;  iv,  405T 

San  Diogo  Harbor,  Cal.: 

Defenses  of i,  •> 

Improvement  of i,  631 ;  in,  33S3 

Sand  Island.  Ohio  River,  Ky.,  examination  at i,502;  in, 2711 

Sandusky  Harbor  and  River,  Ohio: 

Examination  of  river  from  mouth  to  Fremont i,  ()09:  in,  3229 

Improvement  of  har])or,  including  dredge  construction i,  594, 1209;  m,  315^ 

Sandwich  Islands.     See  Hawaiian  Islands. 

Sandy  Bay,  Cape  Ann,  Mass.: 

Construction  of  harbor  of  refuge i,  43,  S3^ 

Improvement  of  Rockport  Harbor i,  45, 835 
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Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam i,  422;  ii,  2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

San  Francisco  and  North  Pacific  Railway  Company,  bridge  of i,  715 

San  Francisco  Bay  and  Harbor,  Cal. : 

Bridge  across"  Channel  street  waterway,  San  Francisco i,  715 

Defenses  of,  including  report  on  roads  and  road  building,  damp-proofing, 
reservoirs  for  water  supply,  types  of  ventilators,  and  flat  cars  for 

inclined  tramway i,5;  iv,  3733 

Examination  of  Belvedere  Harbor i,  661;  in,  3424 

Improvement  of  channel  between  Straits  of  Karquines  and  the  Golden 

Gate 1,641;  iii,3411 

Improvement  of  harbor i,  640;  in,  3408 

Improvement  of  Oakland  Harbor i,  640;  ni,  3409 

San  Jacmto  River,  Tex.,  improvement  of  {see  Galveston  ship  channel)  -  i,  370;  n,  1985 
San  Joaquin  River,  Cal. : 

Bridge  at  Dospalos i,  719 

Improvement  of i,  642;  ni,  3413 

Improvement  of,  by  CaUfomia  Debris  Commission i,  706;  iv,  3693 

Improvement  of  Stockton  and  Mormon  channels i,  643;  in,  3415 

Sankaty  Head,  Nantucket  Island,  Mass. ,  removal  of  wrecks  near i,  86, 929 

San  I^eandro  Bay,  Cal. : 

Bridge  at  Alameda i,  713 

Improvement  of  {see  Oakland  Harbor) i,  640;  in,  3409 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of i,  635 ;  iii,  3390 

San  Pablo  Bay,  Cal.,  improvement  of i,  641;  in,  3411 

San  Pedro  Bay  and  Harbor,  Cal. : 

Bridge  across  Wilmington  Bay  to  Wilmington i,  718 

Construction  of  deep-water  harbor i,  632;  in,  3385 

Improvement  of  Wilmington  inner  harbor i,  634 ;  iii,  3387 

Santa  Cruz  Bay,  Cal.,  examination  of i,  637;  in,  3400 

Santee  River,  S.  C,  improvement  of i,  251 ;  n,  1552 

Sarasota  Bay,  Fla.,  improvement  of i,  292;  ii,  1702 

Saucy  Maid  (schooner),  removal  of  wreck  of i,  125, 1052 

Saugatuck  Harbor,  Mich. ,  improvement  of i,  551 ;  iii,  2984 

Saugatuck  River,  Conn.: 

Bridge  at  Westport i,  717 

Improvement  of i,  101, 987 

Saugerties  Harbor,  N.  Y. : 

Improvement  of i,  122, 1045 

Removal  of  wreck i,  125, 1052 

Saugus  River,  Mass. : 

Bridge  between  Revere  and  Lynn i,  716 

Improvement  of  Lynn  Harbor i,  50, 847 

Sauk  River,  Wis. : 

Examination  of  Port  W^ashington  Harbor i,  536;  in,  2899 

Improvement  of  Port  Washington  Harbor i,  528;  in,  2833 

Sault  St€.  Marie,  Mich.    See  St.  Marys  River.  * 

Sausal  Creek,  Cal.  («<?^  Oakland  Harbor) i,640;  in,3409 

Savannah  Harbor  and  River,  Ga, : 

Bridges  (4)  obstructing,  at  Augusta i,  720 

Defenses  of,  including  report  on  damp-proofing ij  5, 9;  iv,  3723 

Improvement  of  harbor,  including  dredge  construction i,  262, 1212;  n,  1639 

Improvement  of  river  above  Augusta i,  267;  n,  1650 

Improvement  of  river  between  Augusta  and  Savannah i,  265;  n,  1648 

Improvement  of  waterway  to  Beaufort,  S.  0.(866  Savannah  Harbor) .  i,  262;  n,  1639 

Improvement  of  waterway  to  Fernandina,  Fla i,  276;  n,  1662 

Removal  of  wreck  in  harbor i,  279;  n,  1668 

Savville,  N.  Y. ,  improvement  of  Browns  Creek i»  119, 1035 

Schenectady  Railway  Company,  bridge  of i,  713 

School  of  Application,  Engineer,  including  report  on  methods  of  construct- 
ing buildings  for i,  12, 14, 15,  741,  751 ;  iv,  3866, 4183 

Schroeder  &  Horstmann  (canal  boat),  removal  of  wTeck  of i,  125;  1052 

Schuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Scituate  Harbor,  Mass.,  improvement  of i,  60, 860 

Scranton,  Miss.,  bridge  across  Pascagoula  River i,  717 

Scuppernong  River,  N.  C. ,  improvement  of i,  228;  n,  1476 

Sea  Bird  (sciiooner),  removal  of  wreck  of i,  156, 1200 
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Seacoafit  defenses.    See  Fortifications. 

Searchlights i,9,ll 

Seattle,  Wash.: 

Bridge  across  Duwamish  River  near i,717 

Improvement  of  Puget  Sound-Lake  Washington  waterway i,  695 ;  iv,  3811 

Seawalls i,10,U 

Sebewaing  River,  Mich. ,  improvement  of i,  574;  in, 307o 

Secretary  Creek  ( Warwick  River),  Md.,  improvement  of i,  187, 1265 

Seekonk  (Pa\n  tucket)  River,  R.  L,  improvement  of i,  77,91> 

Severn  River,  Md.,  removal  of  wreck i,  193, 12^ 

Sewaren,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  148,  IK 

Seweirs  bridge,  York  Harbor,  Me. ,  obstruction  to  navigation  by i,  73 

Shag  rocks,  San  Francisco  Harbor,  Cal. ,  removal  of \ i,  640;  iii,  34® 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 
Shears,  the,  Delaware  Bay,  Del. : 

Construction  of  harbor  of  refuge i,  154, 11* 

Examination  of  harbor  of  refuge i,  157,1215 

Removal  of  wreck  at  harbor  of  refuge i,  156, 13i 

Sheboygan  Harbor,  Wis. ,  improvement  of i,  527;  in,  2^ 

Sheepscott  River,  Me.,  bridge  at  Edgecomb i,  711 

Sheepshead  Bay,  N.  Y. ,  examination  and  survey i,  127,  lOTi 

Sheeps  Point,  Newport  Harbor,  R.  I. ,  bridge  to  Gull  rocks i,  715 

Shenango  No.  1  (car  ferry),  removal  of  wreck  of i,  608;  iii, 32i!^ 

Sheridan  statue,  Washington,  D.  C i,  730;  iv,oJ^ 

Sherman  statue,  Washington,  D.  C i,  730;  iv,3S*# 

Shiawassee  River,  Mich.,  improvement  of i,  574;  iii» 3(r4 

Shilshole  Bav,  Wash. ,  improvement  of  waterway  via i,  695;  iv,  3611 

Ship  channel  connecting  waters  of  the  Great  Lakes,  improvement  of.  i,  581 ;  iii,  3fiS 
Ship  Island  Harbor,  Miss. : 

Examination  of  channel  to  Biloxi i,  343;  ii,  li^ 

Improvement  of  channel  io  Gulfport i,  338;  n»  ISSI 

Ship  Jonn  light,  Delaware  Bay,  removal  of  wrecks  near i,  156, 157, 1200, 13)1 

Shoal  Harbor,  N.  J. ,  improvement  of i,  144, 115? 

Shoalwater  Bay  ( Willapa  Harbor)  Wash.,  improvement  of i,  686;  iv,35!£ 

Shreveport,  La.: 

Examination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  398;  n,  aiT^ 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  386;  ii,  SilT 

Improvement  of  Red  River  at i,  382;  ii,  210" 

Shrewsbury  River,  N.  J. : 

Examination  and  survey  of,  including  North  and  South  branches i,  149, 11^ 

Improvement  of i,  145, 115* 

Sigel,  General  Franz  (schooner) ,  removal  of  wreck  of i,  608;  ni, 33K 

Sinepuxent  Bay,  Md.,  waterway  via i,  175, 1247 

Sioux  City,  Iowa  (f^ee  Missouri  River) i,  431 ;  ii, 23W 

Sioux  River,  S.  Dak. ,  ice  harbor  at  Sioux  City,  Iowa i,  431 ;  n,  23D0 

Sites  for  fortificAtions i,  9,  U,  1^ 

Siuslaw  River,  Oreg. ,  improvement  at  mouth i,  657, 663;  iii,  3446, ^ 

Sixmile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  .  i,467;  rn.32? 

Skagit  River,  Wash.  (/»6<' Puget  Sound) i,691;  iv.39W 

Skiigit  waterway,  Tacoma  Harbor,  Wa«h.,  examination  and  survey.,  i, 704;  it, ,1829 

Skamokawa  Harbor  and  Creek,  Waah.,  construction  of  bridge l TIT 

Skidaway  Narrows,  Ga.,  survey  of i,  280:  u,\680 

Skykomish  River,  Wash.  (g<'f  Puget  Sound) i,691;  it,36(H 

Slack-water  systems.     See  Canals  and  Waterways. 

Small,  D.  A.  (brig),  removal  of  wreck  of i,  86;  93'' 

Smith  Creek,  Norfolk  Harbor,  Va. ,  harlx)r  lines i,  709;  ii,  1470 

Smyrna  River,  Del. ,  improvement  of i,  174;  1245 

Snake  River,  Idaho,  Greg.,  and  Wash.,  improvement  of i,663;  111,^68 

Snohomish  County,  Wash.,  bridge  of i,  711 

Snohomish  River,  Wash.: 

Bridge  at  Everett 1, 716 

Examination  between  Snohomish  and  confluence  of  Skykomish  and 

Snoqualmie  rivers,  including  Stretchs  Riffle i,  704;  iv,  365? 

Improvement  of  (»ee  Puget  Sound) i,  691 ;  iv.  3604 

Improvement  of  Everett  Harbor i,  607;  iv,  3615 

Snoqualmie  River,  Wash,  {see  Puget  Sound ) i,  691 ;  iv,  390* 
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Soda  (Sodo)  Lake,  La.: 

Examination  of  Cypress  Bayou,  including i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Soldiers'  Home  grounds,  Washington,  D.  C,  topographical  survey  of i,  758 

Sorrel  Bayou,  La.  (see  Bayou  Plaquemine) i,  350;  ii,  1895 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters,  i,  299;  ii,  1712 
South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 
South  Branch,  Shrewsbury  River,  N.  J. : 

Examination  and  survey i,  149, 1162 

Improvement  of i,  145, 1153 

South  Carolina,  defenses  of  coast,  including  report  on  damp-proofing  and 

door  for  telautograph  niche i,  5, 9, 10;  iv,  3722 

South  Chicago  Harbor,  111.  (8ee  Calumet  Harbor) i,  538;  in,  2924 

South  Dunnellon,  Fla. ,  bridge  across  Withlacoochee  River i,  719 

Southeast  light,  Block  Island,  R.  I.,  removal  of  wreck  off i,  86, 930 

South  Edisto  River,  S.  C,  waterway  via i,259;  ii,  1563 

Southern  Branch,  Elizabeth  River, 'Va.: 

Examination  and  survey  for  waterway  from  Norfolk  to  Beaufort  Inlet, 

via 1,227;  ii,1387 

Iniprovement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

.     Point 1,218;  ii,  1364 

Improvement    of    w^aterwav    to    Albemarle    Sound,    via    Currituck 

Sound '. 1,224;  ii,  1376 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  n,1374 

Southern  Pacific  Railway: 

Bridge  of,  across  Bayou  des  Allemands,  La i,  720 

Bridge  of,  across  San  Leandro  Bay,  Cal i,  713 

Bridges  of,  across  Warm  Springs  and  Coyote  creeks,  Cal  . . . , i,  714 

Southern  Railway  Company,  bridges  of,  across  Savannah  River i,  720 

South  Fork,  Cunaberland  River,  Ky.,  bridge  near  Bumside i,  714 

South  Haven  Harbor,  Mich.: 

Examination  and  survey i,  571 ;  in,  3056 

Improvement  of i,  550;  m,  2981 

South  Hero  Island  channel,  Lake  Champlain,  Vt.,  improvement  of i,  65 

South  Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  82, 923 

Examination  of  Point  Judith  harbor  of  refuge  and  of  pond  entrance. . .  i,  87, 949 

Improvement  of  entrance  to  Point  Judith  Pond i,  83, 925 

Removal  of  wreck  off  Point  Judith i,  86, 930 

South  Milwaukee  Harbor,  Wis.: 

Improvement  of i,  5.30;  in,  2838 

Survey  of i,536;  ni,2903 

South  Norwalk  Harbor,  Conn.  (««6  Norwalk) 1,102,988 

South  Omaha,  Nebr. : 

Biidge  across  Missouri  River i,  711 

Improvement  of  Missouri  River i,  431 ;  ii,  2300 

South  Omaha  Railroad  and  Bridge  Company,  bridge  of i,  711 

South  Pass,  Mississippi  River: 

Examinations  and  surveys i,  347;  ii,  1885 

Maintenance  of  channel i,  347;  n,  1886 

Southport  Harbor,  Conn.,  improvement  of i,  104, 989 

South  River,  Mass.,  examination  and  survey  of  Salem  Harbor i,  69, 878 

South  River,  N.  J. ,  improvement  of i,  142, 1148 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of i,  181, 1256 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  including  dredge 

construction 1,345,1204;  ii,1882 

Southwest  Point,  Block  Island,  R.  I.,  removal  of  wreck  off i,  86, 930 

Sparrow  Point,  Md. : 

Examination  of  channel  in   Patapsco  River  from  Brewerton  channel 

to 1,193,1278 

Examination  of  channel  in  Patapsco  River  from  main  channel  to  mouth 

of  Bear  Creek 1,194,1284 

Improvement  of  Baltimore  Harbor i,  178, 1252 

Split  Rock  Bay,  Minn.,  examination  of i,  518;  in,  2800 

Springdale,  Pa.,  constraction  of  lock  and  dam  in  Allegheny  River. . .  i,  467;  in,  2522 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at i,  181, 1256 

Springgreen,  Wis. ,  bridge  across  Wisconsin  River i,  716 
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Spring  Green,  Wyoming  and  Wisconsin  River  Wagon  Bridge  Company, 

bridge  of '..       i,  716 

Springvalley,  111.,  bridge  of  city  of i,  72? 

Spuyten  Dayvil  Creek,  N.  Y.  (see  Harlem  River) i,  117,  lOH 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,147,115S 

Squash  Meadow,  shoals,  Vineyard  Sound,  Mass.,  examination  for  harbor  of 

refuge i,87,&«9 

Stamford  Harbor,  Conn.,  improvement  of i,  103, 98S 

Stanciard  and  Hernando  Railroad  Company,  bridge  of i,  719 

Stanislaus  Coimty,  Cal.,  bridge  of i,  715 

Staten  Island,  N.  Y.:  _ 

Harbor  lines  at  St.  George  and  in  Newark  Bay i,  709, 1 175, 11  u 

Stone  monuments  to  mark  harbor  lines 1. 129 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 
See  also  Staten  Island. 

Improvement  of i,  136,  HS 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.J i,  148, 1 157,  llaS 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  585;  iii,  310! 

Statues,  memorials,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730;  iv,  SfCI 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson. . .  i,  742;  iv,  4301 

Statue  of  Frederick  the  Great,  Washington,  D.  C i,  742;  iv,  4m 

Steamboats,  etc.: 

See  also  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  lai^  steamships  when  under  way  as 

compared  with  draft  at  piers i v,  374S 

Rules  governing  running  of,  on  certain  streams i,  710 

Steams,  Albert  F.  (schooner) ,  removal  of  wreck  of i,  86, 92& 

Steel  man  ville,  N.  J.,  bridge  across  Patcong  Creek i,  ?3I 

Steuben,  General  Baron  von,  statue  of i,  731 ;  i v,  SSSfl 

Steuben  ville,  Ohio: 

Harbor  lines  in  Ohio  River i,  709;  iii,  248? 

Improvement  of  Ohio  River i,  451 ;  iii,  240S 

Stilaguamish  River,  Wash.: 

Bridge  at  Florence i.  717 

Improvement  of  (see  Puget  Sound ) i,  691 ;  iv,  3ft^ 

Stillwater  Harbor,  Minn,  (see  St.  Croix  River) i,  425;  ii,  2245 

Stimson,  T.  D.  (steamer) ,  removal  of  wreck  of i,  591 ;  iii,  315^ 

Stockbridge  landing.  Lake  Winnebago,  Wis.  (see  Fox  River) i,  534;  iii,  2846 

Stockton  cnannel,  San  Joaquin  River,  Cal. ,  improvement  of.  i,  642, 643;  in,  3413, 3415 

Stone  Bridge,  Sakonnet  River,"  R.  I.,  alteration  of i,  76, 914 

Stone  Haven  Harbor,  Wis. ,  examination  of i,  536;  iii,  2913 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near r,  608;  ni,  32L1& 

Stoningt<»n,  Conn.,  bridge  of  town  of,  across  Mystic  River i.  716 

Stony  Point,  Buffalo  Harbor,  N.  Y. ,  harbor  lines  at i,  709;  iir,  3316 

Stony  River  Dike  Company,  bridge  of i.  721 

Stoys  Landing,  Cooper  Creek,  N.  J.,  bridge  at i. 714 

Strain,  William  H.,  bridge  of i i.  HS 

Straits  of   Juan  de  Fuca,  Wash.,   examination    for  removal   of    Dimcan 

rocks 1, 703 ;  i v.  :1835 

Stratford,  Ckjnn. ,  bridge  across  Housatonic  River  to  Milford i,  71S 

Stretchs  Riftie,  Snohomish  River,  Wash.,  examination  of i,  704;  iv,3652 

Sturgeon  Bay  and  Lake  Michigan  Canal,  vVis.: 

Improvement  of,  including  harbor  of  refuge i,  522;  iii, 2815 

Operating  and  care i,  523;  in,  282! 

Submarine  defense r,  10, 12 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,  22, 780 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at i,  256;  ii,  1559 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  22, 7t*C» 

Sullivans  Dry  Slough,  Wash,  (see  Puget  Sound) i,  691 ;  i\%  3604 

Sulphur  River,  Ark.  and  Tex. : 

Examination  of,  from  mouth  to  Sulphur  station i,  398;  ii,  20^ 

Improvement  of  (see  Red  River) i,  382;  ii,  2CQ(> 

Sunken  craft.     See  Wrecks. 
Superior  Bay  and  Harbor,  Wis. : 

Bridge  across  Nemadji  River i,  713 

Improvement  of,  including  description  of  plant  and  methods  employed 
in  building  concrete  south  pier  at  Superior  Entry r,  505;  in,  2t47;  iv,  37?9 
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Superior  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  iii,  3102 

Compass  variation  along  west  end  of , . . .  i,  737;  iv,  4132 

Final  report  on  survey  of  waterway  to  Lake  Huron i,  591 

Improvement  and  care  of  waterway  to  Keweenaw  Bay i,  512, 514;  in,  2767 

Water  levels  (1860-1904)  and  discharges  (1860-1903) r,  736;  iv,  4057, 4058 

Wrecks,  removal,  etc.,  of i,  517;  in,  2781, 2782 

Supervision  of  New  York  Harbor,  N.  Y i,  705;  iv,3677 

Surface  levels.     See  Gauging. 
Surveys: 

Northern  and  Northwestern  Lakes i,  732, 737 ;  i v,  4051 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Susquehanna  River,  Md.  and  Pa.: 

Bridge  l)etween  Havre  de  Grace  and  Perryville i,  718 

Examination  below  Northumberland,  Pa i,  194, 1296 

Examination  near  Wilkesbarre,  Pa.,  for  removal  of  dikes i,  194, 1290 

Improvement  above  and  below  Havre  de  Grace,  Md i,  182, 1257 

Sutton  (steamer),  removal  of  wreck  of i,  193, 1274 

Suwanee  River,  Fla. ,  improvement  of i,  295, 297;  n,  1707, 1709 

Swan  Quarter  Bay,  N.  C. ,  examination  and  survey  for  waterway  via. .  i,  227;  n,  1387 

Swift  Creek,  N.  C.\  bridge  at  Vanceboro *. i,  721 

Swinomish  Slough,  Wash., improvementof(«eeafooPugetSound)  1,691,698;  iv,3604,3617 

Synepuxent  Bay,  Md. ,  waterway  via i,  175, 1247 

Syracuse,  Ohio,  ice  pier  {see  Ohio  River) i,  451 ;  in,  2406 

T. 

Tacoma  Harbor,  Wash. : 

Examination  and  survey  of  Puyal lup  and  certain  other  waterways .  i,  704 ;  i  v,  3629 
Improvement  of i,  694;  iv,  3609 

Tacony,  Pa.,  removal  of  wreck  in  Delaware  River i,  156, 1200 

Tallahatchie  River,  Miss. : 

Examination  of,  from  mouth  of  the  Cold  water  to  Batesville i,  398;  ii,  2088 

Improvement  of i,394;  n,  2061,  2062 

Tam  pa  Bay  and  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing i,  $,  10;  iv,  3725 

Examination  and  survey  of  Hillsboro  Bay  and  River i,  301;  ii,  1726 

Improvement  of  Imy i,  293;  ii,  1704 

Improvement  of  Hillsboro  Bay  and  River i,  294;  ii,  1705 

Tangier  Sound,  Md.,  removal  of  wrecks i,  193, 1273 

Tangipahoa  River,  I^.,  examination  of i,  366;  ii,  1963 

Tanks,  cable i,  10, 12 

Tar  River,  N.  C. : 

Bridge  at  Pillsboro  I^anding i,  719 

Improvement  of i,  231 ;  ii,  1479 

Taunton  Harbor  and  River,  Mass. : 

Bridge  at  Taanton i,  714 

Improvement  of  Fall  River  Harbor i,  79, 919 

Improvement  of  river i,  75, 913 

Taylors  Bayou,  Tex. : 

Bridge  near  Port  Arthur i,  718 

Examination  and  survey  of  Sabine  Lake,  including  connection  with 

Port  ArthurCanal,  via i, 361, 365;  n,  1914, 1927 

Tchefuncte  River,  I^.,  improvement  of i,  354;  n,  1905 

Tehula  Lake,  Miss.,  improvement  of i,  394;  ii,  2061,  2064 

Teche  Bayou,  F^a. : 

Bridge  at  New  Iberia i,  714 

Improvement  of i,  352;  ii,  1901 

Removal  of  water  hyacinths i,  360;  n,  1913 

Technical  details  of  engineering  methods iv,  3709 

Armv  War  College  buildings,  Washington,  D.C.,  construction  methods,  iv,  3866 
Black  River,  Ohio,  floods,  and  sediment  and  discharge  observations,  iv,  3803, 3813 

Blast  meters,  teat  of iv,  3739 

Boston,  Mass.,  defenses  of,  damp-proofing iv,  371 1 

Breakwater  construction  in  Butfaio  (N.  V.)  district,  pictorial  engineer- 
ing historv  of iv,  3818 

Buffalo  ( X.  if . )  engineering  district,  pictorial  history  of  breakwater  con- 
struction    IV,  3818 
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Technical  details  of  ennneering  methods — Continued. 

Charleston,  S.  C,  defenses  of,  damp-proofing,  and  door  for  telautograph 

niche iv,  3722 

Coal  mining  in  the  Philippines iv,  3870 

Columbia  River,  defenses  of  mouth,  fire-control  communications iv,  3739 

Cuyahoga  River,  Ohio,  floods,  and  sediment  and  discharge  observa- 
tions    IV,  3803,  3813 

Duluth,  Minn.,  description  of  plant  and  methods  employed  in  building 

concrete  south  pier  at  Superior  Entry i,506;  iv,3779 

Engineer  School  of  Application,  buildings,  construction  methods iv,  3866 

Florida  coast,  defenses  of,  damp-proofing  at  Kev  West  and  Tampa iv,  3725 

Florida  coast,  defenses  of  Pensacola,  damp-proofing  and  coloring  of  con- 
crete to  diminish  glare iv,  3726 

Galveston,  Tex.,  defenses  of,  damii-proofing  and  foundations iv,  3729 

Georgia,  defenses  of  coast,  damp-proofing iv,  3723 

Government  Printing  Office,  Washington,  D.  C,  new  building  for,  con- 
struction methods,  etc i  v,  3819 

Grand  River,  Ohio,  floods,  and  sediment  and  discharge  observa- 
tions  iv,3803,3813 

Hampton  Roads,  Va.,  defenses  of,  damp-proofing  and  datum  points  ...  ir,  3721 

Key  West,  Fla.,  defenses  of,  damp-proofing iv,  3725 

Long  Island  Sound,  defenses  of  eastern  entrance,  hot-air  plant,  damp- 
proofing,  and  painting  of  concrete iv,  3713 

Maine,  defenses  of  coast,  damj>-proofing iv,  3709 

Mobile,  Ala.,  defenses  of,  damp-proofing iv,  3727 

Narragansett  Bay,  R.  I.,  defenses  of,  foundations  and  damp-proofing  . .   iv,  3712 

New  Orleans,  Ia.  ,  defenses  of,  damp-proofing iv,  3728 

New  York  Harbor,  N.  Y.,  observations  upon  actual  draft  of  large  steam- 
ships when  under  way  as  compared  with  draft  at  piers iv,  3743 

New  York,  N.  Y.,  defenses  of,  damp-proofing,  painting  of  concrete,  and 

conduits  and  switches  in  electrical  installations iv,  3719 

Pensacola,  Fla.,  defenses  of,  damp-proofing,  and  coloring  of  concrete  to 

diminish  glare iv,  .3726 

Philippines,  coal  mining  in  the iv,  3870 

Portsinotith,  N.  H. ,  defenses  of,  dami>-proofing iv,  3711 

San  Francisco,  Cal.,  defenses  of,  roads  and  road  building,  damp-proofing, 
re8er\'oir8  for  water  supply,  types  of  ventilators,  and  flat  cars  for  in- 
clined tramway l i v,  3733 

Savannah,  Ga. ,  defenses  of,  damp-proofing * i v,  3723 

South  Carolina,  defenses  of  coast,  damp-proofing,  and  door  for  telauto- 
graph niche iv,  3722 

Superior,  Wis.,  description  of  plant  and  methods  employed  in  building 

concrete  south  pier  at  Superior  Entry '. i,  506;  i v,  3779 

Steamships,  large,  observations  ujwn  actual  draft  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Tampa,  Fla.,  defenses  of,  damp-proofing iv,3725 

Washington,  D.  C. ,  barracks,  methods  of  reconstruction iv,  3866 

Washington,    D.  C,  new   building  for  (lovernment  Printing  Oflice, 

methods  of  construction iv,  3819 

White  River,  Ark. ,  upper,  lock  and  dam  construction iv,  3750 

Telegraph  line,  Government,  Washington,  D.  C i,  731, 732;  iv,  39W 

TennoHHee  River: 

Bridge  at  Gilberts ville,  Ky i, 712 

Chattanooga,  Tenn. ,  improvement  above i,  444;  ii,  2357, 2359 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from. .  i,  445;  ii,  2367, 2360 

Gauging  ( aee  Missinsippi  River  Commission ) i,  707 ;  S. ,  7, 63 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  447;  n,  2378 

Riverton,  Ala. ,  improvement  below i,  446;  ii,  2357, 2364 

Tensas  River,  La.,  improvement  of i,389;  ii,  2043, 2045 

Terraceia  Cut-off,  Fla.  (see  Manatee  River) i,  295, 296;  ii,  1707, 1708 

Texas,  removal  of  water  hyacinths  from  waters  in i,  360 

Texas  City  Harbor,  Tex. : 

Harbor  lines i,  709;  ii,2026 

Improvement  of  channel  to  ( lalveston i,  369;  ii,  1983 

Thames  River,  C^nn.: 

Bridge  across  Winthrops  Cove,  New  Ixjndon i.  715 

Exauiination  of  Winthrops  Cove,  New  London i,  107, 1004 
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Thames  River,  Conn.^-CJontinued. 

Improvement  of i,  90, 972 

Improvement  of  New  London  Harbor ^ i,  89, 971 

The  Board  of  Engineers i,  4,  749 

The  Hague,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek i,  709;  ii,  1470 

Thomas,  Emma  J.  (schooner),  removal  of  wreck  of i,  193, 1273 

Threemile  Rapids,  Columbia  River,  Oreg.  and  Wash.,  Improvement  at.  i,  666;  iii,  3473 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  572;  in,  3073 

Tickfaw^  River,  La.,  improvement  of,  including  tributaries i,  366;  ii,  1906 

Ticonderoga  River,  N.  Y.,  examination  of i,  70, 886 

Tide  Water  Traprock  Companv,  bridge  of i,  721 

Tigre  Bayou  ( Vermilion  Parish),  La.,  examination  of i,  366;  ii,  1965 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of i,  661, 663;  iii,  3466, 3468 

Timber,  rules  governing  running  of  loose,  on  certain  streams i,  710 

Tinicum  Island,  Delaware  River,  removal  of  wreck i,  166, 1 201 

Tiverton,  R.  I. ,  improvement  of  Safconnet  River  at i,  76, 914 

Toledo     Harbor,    Ohio,    improvement     of,   including    dredge   construc- 
tion  1,692,1209;  iii,3150 

Toledo,  Peoria  and  Western  Railway  Company,  bridge  of i,  721 

Toledo,  Port  Clinton  and  Lakeside  Railway  Company,  bridge  of i,  714 

Tolomato  River,  Fla.  (see  St.  Au^tine  Harbor) i,  284;  ii,  1694 

Tomac  Harbor,  Conn.,  examination  of i,  106, 993 

Tombigbee  River,  Ala.  and  Miss.  : 

Columbus  to  Walker's  bridge.  Miss. ,  improvement  from i,  330;  ii,  1821 

Demopolis,  Ala. ,  improvement  below i,  326, 327 ;  ii,  1815, 1818 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from i,  329;  ii,  1820 

Demopolis,    Ala.,    to     McGrews     shoals,     survey     for     location    of 

locks 1,343;  ii,  1840, 1842 

Tonawanda  Creek  and  Harbor,  N.  Y.,  improvement  of i,  616;  in,  3268 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  678;  in,  3643 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,585;  in,  3102 

Torpedoes  ; i,  10, 12 

Town  River,  Mass.,  improvement  of i,  59, 859 

Tradewater  River,  Ky.,  examination  of i,  602;  in,  2722 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  inner  harbor i,  644, 545;  ni,  2969 

Improvement  of  Michigan  City  outer  harbor i,  644, 645;  in,  2969 

Trails: 

»See  also  Roads. 

Yukon  River  to  Coldfoot,  Alaska i,744;  iv,4217 

Traps,  fish,  in  Puget  Sound,  Wa«h.,  inspection  of i,  703;  iv,  3626 

Traverse  Lake,  Mmn. ,  final  report  on  survey  of i,  430;  n,  2260 

Trawicks  Landing,  Choctawhatchee  River,  Ala. ,  bridge  near i,  71 2 

Trent  River,  N.  C.,  improvement  of i,  234;  n,  1483 

Trinity,  La. ,  bridge  across  Little  River  to  Jonesville i,  719 

Trinity  River,  Tex. : 

Examination  between  Dallas  and  the  East  Fork i,  382;  n,  2021 

Improvement  of 1,372,374,375;  n,  1993, 1999,2001 

Troops: 

Battalion  of  Engineers i,  12, 13, 751, 754,  758 

Engineer  equipment  of i,  17,  766,  773, 775 

Troy,  N.  Y. ,  removal  of  wreck  in  Hudson  River i,  126, 1064 

Tuckerton  Creek,  N.  J.,  improvement  of  i i,  163, 1234 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  near  Matewan,  W.  Va ' i,  712 

Bridge  between  Mingo  County,  W.  Va.,  and  Pike  County,  Ky i,  712 

Bridge  at  Vulcan,  W.  Va i,  712 

Improvement  of i,479;  in,  2636, 2638 

Tunnel,  Washington  Aqueduct,  D.  C i,  726, 727;  i v,  3883, 3889 

Tuolumne  Harbor  and  River,  Cal . ,  construction  of  bridge i,  7 16 

Turners  Cut,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via  ...* i,223;  n,  1374 

Turtle  River,  Ga.  [see  Brunswick  Harbor) i,  274;  ii,  1659 

Twelvemile  Creek  (Orange  River)  Fla.: 

Bridge  at  Buckingham i,  716 

Improvement  of i,290;  n,1699,1700 
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Twelvemile  Creek,  N.  Y.    See  Wilson  Harbor. 

Twin  Rivers,  Wis. : 

Bridge  across  West  Twin  River i,  718 

Improvement  of  Two  Rivers  Harbor i,  525;  iti,  2826 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay i,  504;  iii,  2745 

Two  Rivers  Harbor,  Wis. : 

Bridge  across  West  Twin  River i,  718 

Improvement  of i,  525;  iii,  2826 

Tyaskin  ( WetijKjuin )  Creek,  Md. ,  improvement  of i,  1 89, 12t» 

Tygarts  Valley  River,  W^.  Va.,  bridge  across i,  716 


Umixjua  River,  Oreg.,  examination  and  survey  of  mouth i,  671 ;  iii,  350.> 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  695 ;  iv,  361 1 

Union  River,  Me.,  improvement  of i,  23, 7S1 

Urbana  Creek,  Va. : 

Harbor  lines i,  709, 13o9 

Improvement  of i,  210, 1327 

Uriarte  No.  4  ( steamer),  removal  of  wreck  of i,  193, 1274 


Valdes,  Alaska,  road  to  Fort  Egbert i,744;  iv,4217 

Vallejo,  Cal. ,  harbor  lines  in  Mare  Island  Strait i,  709;  in,  34^ 

Valley  Forge  (tugboat),  removal  of  wreck  of i,  217, 1341 

Vancel)oro,  N.  C. ,  bridcre  across  Swift  Creek i,  721 

Variation  of  compass  along  west  end  of  Lake  Superior i,  737;  iv,  4132 

Venango  County,  Pa.,  bridge  of i.  730 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  356;  ii,  190S 

Vermilion  Harbor,  Ohio: 

Examination  of r,  609;  in,  3235 

Improvement  of i,  597;  in,  3166 

Vessels: 

See  also  Dredge  boats  and  Wrecks. 

01)servation8  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 

Vicksburg  Harbor,  Miss.,  improvement  of i,  392;  n,  2050 

Vidalia  Harbor,  La.  {see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor i,  29, 787 

Vineyard  Haven,  Mass.: 

Examination  of  haven  and  harbor  for  harbor  of  refuge i,  87, 94d 

Improvement  of  harbor i,  72, 908 

Vineyard  Sound,  Mass.: 

Examination  for  harbors  of  refuge i,  87, 9*9 

Removal  of  wreck  near  light-ship i,  86, 929 

Virginia  Cut,  Va.,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Volusia  bar,  St.  Johns  River,  Fla.,  improvement  of i,  283;  ii,  169? 

Von  Steuben,  General  Baron,  statue  of i,  731 ;  iv,  3950 

Vulcan,  W.  Va. ,  bridge  across  Tug  Fork,  Big  Sandy  River i,  712 

Vulcan  Coal  Company,  bridge  of i,  712 

W. 

Wabash  Railroad  Company,  bridges  of,  obstructing  Illinois  River i,  722, 723 

Wabash  River,  Ind.  and  111.: 

Examination  alx)ve  Vincennes  to  Perrysville,  Ind i,  502;  ni,  2726 

Improvement  above  Vincennes,  Ind  .  .* i,  492, 495;  ni.  2672, 2673 

Improvement  below  Vincennes,  Ind i,  492,  493;  in,  2672 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,  495:  ni,  2675 

Survey  from  Vincennes,  Ind.,  to  mouth i,  503;  ni,  2729 

Waccamaw  River,  N.  C.  and  S.  C. : 

Examination  and  survey i,  262;  ii,  1614 

Improvement  of i,  245;  n,  1544 

W^achapreague  Inlet,  Va.,  life-saving  station,  removal  of  wreck  off i,  193, 1274 

Wahkiakum  County,  W^ash.,  bridge  of i,  717 
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Wakefield,  Va.,  monument  and  wharf i,  731 ;  iv,  3900, 3957 

Wappinger  Creek,  N.  Y.,  improvement  of i,  124, 1051 

Wappoo  Cut,  S.  C,  improvement  of i,  258;  ii,  1562 

War  CoU^,  Army,  Washinffton,  D.  C. : 

Erection  of   buildings    tor,    including  report    on   construction   meth- 
ods   1,740;  iv,3866,4183 

Statue  of  Frederick  the  Great  in  grounds  of i,  742;  iv,  4199 

Ward,  John  J.  (barge),  removal  of  wreck  of i,  227;  ii,  1380 

War  maps i,  739 

Warm  Springs  Creek,  Cal.,  bridge  near  Alviso i,  714 

Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,  325;  ii,  1812 

Improvement  below  Tuscaloosa i,  325;  ii,  1813 

Operating  and  care  of  locks  and  dams i,  332;  ii,  1822 

Survey  for  location  of  Locks  5  and  6  (14  and  15) ,  below  Tuscaloosa,  i,  343,  ii,  1840 
Warroad  Harbor  and  River,  Minn.,  improvement  of,  including  report  on 

project  by  Board  of  Engineers  for  Rivers  and  Harbors i,  429;  ii,  2251, 2253 

Warwick  River,  Md.,  improvement  of i,  187, 1265 

Washington,  .D.  C. : 

Aqueduct  Bridge  across  Potomac  River,  repair  of i,  723;  iv,  3877 

Aqueduct,  Dalecarlia  reser\^oir i,  726;  iv,  3883 

Aqueduct,  filtration  plant i,728;  iv,  3890 

Aqueduct,  increasing  water  supply i,  727;  iv,  3889 

Aqueduct,  maintenance  and  repair i,  726;  iv,  3883 

Aqueduct  tunnel  and  Howard  University  reservoir i,  726, 727;  iv,  3883, 3889 

Army  War  College,  buildines  for i,  740;  iv,  3866, 4183 

Army  War  College,  statue  of  Frederick  the  Great i,  742;  iv,  4199 

Barracks.     See  Washington  Barracks. 

Battalion  of  Engineers i,  12, 13, 751,  754, 758 

Bridge  across  Ahacostia  River i,  714 

Defenses  of i,  5, 9 

Engineer  depot i,  13, 760 

Engineer  School  of  Application,  including  buildings,  with  report  on  con- 
struction methods i,  12, 14, 15,  741,  751 ;  iv,  3866, 4183 

Executive  Mansion  and  office i,  730;  iv,  3899, 3901, 3906 

Government  Printing  Office,  erection  of  new  building,  including  report 

on  construction  methods,  etc i,  739;  iv,  3819, 4179 

Government  Printing  Office,  repairs  to  old  building i,  740;  iv,  4180 

Harbor  lines  in  Potomac  and  Anacostia  rivers i,  709, 1351 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge i,  724;  iv,  3879 

Improvement  of  Anacostia  River  at i,  197, 1310 

Improvement  of  Potomac  River  at i,  194, 1306 

Improvement  of  Potomac  River  below i,  197, 1309 

Public  buildings  and  grounds,  and  Washington  Monument i,  730;  iv,  3899 

Soldiers'  Home  grounds,  topographical  survey  of i,  758 

Statue  of  Frederick  the  Great i,  742;  iv,  4199 

Statues  and  memorials  in  public  grounds i,  730;  iv,  3900 

Survey  of  United  States  land  within  flats  of  Anacostia  River i,  19 

Wrecks  in  Potomac  River,  removal  of i,  217, 1341 

Washington,  George: 

Monument  at  Wakefield,  Va i,  732;  iv,3900,3957 

Monument  at  Washington,  D.  C i,  730;  iv,3899 

Washington  Barracks,  D.  0. : 

Engineer  depot i,  13,  760 

Engineer  School,  including  report  on  methods  of  constructing  buildings 

for 1, 12, 14, 15,  741,  751 ;  iv,  3866, 4183 

Statue  of  Frederick  the  Great i,  742 ;  iv,  4199 

War    College    buildings,   including    report    on     construction     meth- 
ods   1,740;  iv,3866,4183 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound,  i,  695;  iv,  3611 

Washington  Monument,  D.  C i,  730;  iv,  3899 

Washington  Southern  Railway  Company,  bridges  of i,  716 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of i,  387;  ii,  2039 

Water  craft: 

See  aUo  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  underway  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 
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Wateree  River,  S.  C: 

Examination  from  mouth  to  Camden i,  262;  ii,  1629 

Improvement  of i,  252;  ii,  15M 

Water  nyacintbs,  removal  of: 

From  Florida  waters i,  2%;  ii,  1712 

From  Louisiana  waters i,  360;  n,  1913 

From  Texas  waters i,  360 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,  685;  in,  3558 

Flotxis,  and  sediment  and  discharge  observations,  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio ' iv,3803,3813 

Michigan  Lake,  variations  in  surface  level  on  east  shore i,  544 

Mississippi  River  and  principal  tributaries i,  430, 707;  ii,  2296;  S.,  7, 63 

Northern   and  Northwestern  lakes,  levels  (1860-1904)  and  dischargee 

(1860-1903) 1,736;  iv,  4057, 4058 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks, 
Water  supply,  Washington,  D.  C.    See  Washington,  D.  C. 
Waterways  {t^t  aho  Canals): 

Beaufort,  N.  C,  to  Newbem i,235;  ii.  1485 

Beaufort,  N.  C,  to  New  River i,237;  ii,  1488 

Charleston  to  Beaufort,  S.  C 1.259;  n.lo63 

Charleston  to  McClellanville,  S.  C i,255;  ii,  1558 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del  - .  - . , i,  175, 1247 

Galveston  to  Houston,  Tex i,  370;  n,  1985 

Keweenaw  Bay  to  Lake  Superior,  Mich i,  512",  514;  in,  2767 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plaines,  and  Missis- 
sippi rivers 1,540,707;  iii,2931;  S., 11,53 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound  ..  i,  224;  u,  1376 

Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C i,227;  ii,1387 

Norfolk,  Va.,  to  soimds  of  North  Carolina,  via  Pasquotank  River,  i,  223;  n,  1374 

Portage  I^ke  and  I^ke  Superior  canals i,  512, 514;  iii,  2767 

Puget  Sound  to  Lake  Washington i,695;  iv,3611 

Savannah,  Ga.,  to  Beaufort,  S.  C.  (see  Savannah  Harbor) i,  262;  ii,  1639 

Savannah,  Ga.,  to  Fernandina,  Fla i,  276;  ii,  1662 

Superior  I^ke  to  Lake  Huron,  final  report  on  survey i,  591 

Waukegan  Harbor,  111. ,  improvement  of i,  532;  in,  2843 

Weaver,  K.  H.  (schooner),  removal  of  wreck  of r,  227;  ii,  1380 

Weepecket  rock,  Buzzards  Bay,  Mass.,  examination  and  sur\'ey i,  87, 945 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i|219;  ii,  1366 

West  Fork  River,  W.  Va. ,  bridge  near  Fairmont i,  716 

West  (ial veston  Bay,  Tex. ,  improvement  of i,  373, 375;  ii,  1999, 2002 

West  Glasgow,  Mo. : 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431 ;  ii,  2300 

We.st  Haven  Harbor,  Conn.,  examination  of  West  River  at i,  107, 996 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of i,586;  in,  3118 

Westport,  Conn.: 

Bridge  across  Saugatuck  River i,  717 

Improvement  of  harbor i,  101, 987 

Wef tport,  Mass.,  bridge  of  town  of i, 718 

Westport  Point,  Mass. ,  bridge  across  Acoaksett  River i,  718 

West  River,  Conn.,  examination  of i,  107, 996 

WeHt  Twin  River,  Wis. : 

Bridge  at  Two  Rivers i,  718 

Improvement  of  Two  Rivers  Harbor i,  525;  m,  2826 

West  Valley  Creek,  Wash.,  bridge  across i,  717 

Wetipquin  (T^vaskin)  CriH?k,  Md.,  improvement  of i,  189, 1269 

Weymouth  River,  Mass. : 

Examination  and  survey  of  Fore  River i,  70, 891 

Improvement  of i,  58, 858 

Whatcom  Harbor,  Wash.: 

Bridge  across  I  and  J  street  waterway i,  716 

Improvement  of i,  700;  iv,  3619 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain i,  68, 868 

White  House,  Washington,  D.  C i,  730;  iv,3899,3901 

White  Lake  Harbor,  Mich.,  improvement  of i,561;  in,  3011 
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White  River,  Ark. : 

Gauging  (see  Mississippi  River  Commission ) i,  707 :  S. ,  7, 63 

Improvement  by  open-channel  work i,  401 ;  ii,  2100 

Improvement  of  upper  river  by  locks  and  dams,  including  report  on 

technical  details i,403;  iii,2102;  iv,  3750 

Operating  and  care  of  lock  and  dam i,  405;  ii,  2109 

White  River,  Ind.,  improvement  of i,  496;  in,  2677 

Wickford  Harbor,  R.  1. ,  examination  of  Mill  Cove i,  87, 934 

Wickliffe,  K^.,  examination  of  Mississippi  River  in  front  of i,  708;  8.,  244 

Wicomico  River,  Md.,  improvement  of i,  189, 1267 

Wilhoite  Bend,  Missouri  Kiver,  Mo. : 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431 ;  ii,  2300 

Wilkesbarre,  Pa.,  examination  of  Susquehanna  River  near i,  194, 1290 

Willamette  River,  Orewg. : 

Bridge  at  Portland i,716 

Examination  opposite  Albany i,  686;  in,  3664 

Examination  between  Portland  and  Oregon  City i,  685;  in,  3559 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General i,  674 

Improvement  above  Portland i,  672;  in,  3526 

Improvement  below  Portland i,  675;  in,  3534 

Revised  project,  with  estimate  of  cost,  for  improvement  above  Port- 
land    1,673;  111,3529 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  686;  iv,  3582 

Wilmineton  Bay  and  Harbor,  Cal.: 

Bridge  to  San  Pedro i,  718 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  632;  in,  3386 

Improvement  of  inner  harbor i,  634;  in,  3387 

Wilmington,  Del.: 

Improvement  of  harbor i,  166, 1237 

Removal  of  wreck  in  Christiana  River i,  177, 1249 

Wilmington,  N.  C: 

Defenses  of  Cape  Fear  River i,  5 

Improvement  of  Cape  Fear  River  above. i,  240;  n,  1493 

Improvement  of  Cape  Fear  River  at  and  below i,  242;  n,  1495 

Wilson  Harbor,  N.  Y.,  improvement  of,  including  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors i,  618;  in,  3319, 3321 

Wilson  Point,  Cal.  (seeS&n  Pablo  Bay) i,641;  in, 3411 

Wind  Point,  Lake  Michigan,  Wis.,  reef  off i,  737;  iv,  4051 

Winnebago  Lake,  Wis.  {see  Fox  River) i,  534;  in,  2846 

Winnibigoshish  I^ake,  Minn. : 

Construction  of  reservoir  dam i,  422;  ii,  2236 

Operating  and  care  of  reservoir  dam i,  424;  n,  2242 

Winthrops  Cove,  New  London  Harbor,  Conn. : 

Bridge  across i,  715 

Examination  of i,  107, 1004 

Improvement  of i,  89, 971 

Winyah  Bay,  S.  C: 

Examination  and  survey ^ i,  262;  n,  1591 

Improvement  of i,  249;  n,  1549 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of i,  505;  in,  2747 

Wisconsin  River,  Wis. : 

Bridge  at  Springgreen i,  716 

Improvement  of  {see  Fox  River) i,  533;  in,  2846 

Withlacoochee  River,  Fla. : 

Bridge  at  Dunnellon j i,  715 

Bridge  near  South  Dunnellon i,  719 

Improvement  of 1,295,298;  n,1707,1710 

Wolf  River,  Memphis,  Tenn.  {see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Wolf  (Ahnapee)  River,  Wis.  {see  Ahnapee  Harbor) i, 523;  in, 2822 

Wolf  River  (tributary  of  the  Fox),  Wis.  (««Fox  River) i,533;  iii,2846 

Woodbridge  Creek,  N.  J.,  improvement  of —  i,  138, 1139 

Woods  Hole,  Mass. : 

Examination  and  survey  of  Little  Harbor i,  86, 930 

Improvement  of i,  73, 909 

Wrangell  Narrows,  Alaska,  examination  and  survey i,  704;  iv,  3656 
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Wrecks,  etc.,  removal  of i,18 

Albany,  N.  Y i,126,10M 

Annapolis,  Md.,  Severn  River i,  193, 1273 

Apalachicola,  Fla i,321;  u,17« 

Arthur  Kill,  N.  J i,  148, 1157,115^ 

Ashley  River,  S.  C 1,261;  n,lo6B 

Back  Creek,  Md 1,193.12:4 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y i,  134, 1126,  ll*i 

Beaufort  Harbor,  N.  C i,244;  ii.1.t06 

Block  Island,  R.  I i, 86,930 

Bronx  River,  N.  Y i,  125, 126, 1(^2,  lOoS 

Cape  Mav,  N.  J i,  156, 1201 

Carrabelle  River,  Fla i,321;  ii,179! 

Carteret,  N.  J 1,148, 115b 

Cedar  Creek,  N.  J i,177,124.x 

Chosajieake  Bay,  entrance  to i,227;  ii,  138*3 

Christiana  River,  Del i,  177, 1249 

Cleveland  Harbor,  Ohio i,608;  iii,320; 

Conneaut  Harbor,  Ohio i,  608;  in,  3209 

Crooked  (Carrabelle)  River,  Fla i,321;  ii,17S? 

Cross  ledge  light,  Delaware  Bay i,  156, 120ft 

Cumberland  Sound,  Ga.  and  Fla i,  279;  ii,  16$!» 

Delaware  Bay  and  River i,  156, 157, 1200, 13l»I 

Delaware  Breakwater  Harbor i,  156, 1300 

Eagle  Harbor,  Mich,  (steamer  Hutchinson)  ..^ x, 517;  in, 2782 

East  River,  N.  Y 1,126,1053 

Elk  Rivet  Md 1,193,1274 

Erie  Lake,  Ohio 1,607,608;  in,  3206, 3207, 3208, 32(« 

Fairport  Harbor,  Ohio 1,607,608;  iii,  3206, 3207, 3208 

Fenwioks  Island  shoal,  Md i,  193,1274 

Frankford  Creek,  Pa 1,156,1200 

Goose  Island  flats,  Delaware  River i,  156,  VM 

Grand  Marais  Harbor,  Mich i,  517;  iii, 2781 

Grays  Ferry,  Schuylkill  River,  Pa 1,156,1201 

Greeuport  Harbor,  N.  Y i,125,10K 

H  ampton  Roads,  Va. ,  off  Newport  News  Point i,  227;  ii,  13S0 

Handkerchief  shoal,  Mass i,  86, 929 

Hen  and  Chicken  light-ship,  Mass.,  near i,  86,lf29 

Horn  Island  Harbor,  Miss i,  342;  ii,  1S39 

Hudson  River,  Albany,  N.  Y i,126,10&4 

Hudson  River,  New  York  Harbor,  N.  Y i,  125, 126,1052, 1053, 1(^ 

Hudson  River,  Saugerties  Harbor,  N.  Y 1,125.1052 

Hudson  River,  Troy,  N.  Y 1,126,1054 

Huron  Lake,  Mich.,  near  Port  Huron  light-ship in, 3139 

Judith,  Point,  R.  1 1,86,930 

Kingston,  R.  I.,  off  Point  Judith i,  86,95) 

Lambs,  S.  C i,261;  ii,lo65 

Leipsic  River,  Del i^  178, 12^ 

Little  Duck  Creek  (l>eipsic  River),  Del i,  178,1?*> 

Little  Egg  Har])orBav,  N.  J i,178,m9 

Marcushook,  Pa i,  156,  l*X»i) 

Mattaponi  River,  Va i,217,m2 

Maurice  River,  N.  J i,  177, 178, 12# 

MiHi)illion  River,  Del 1,178,1249 

Mississippi  Sound,  Miss.,  Horn  Island  Harbor i,  342;  ii,  1839 

Mobile  Bav  and  Harbor,  Ala i,342;  ii,1839 

Monomoy 'Point,  Ma.ss i,  86, 929, 93(» 

Nantucket  Island,  ]Mass. ,  off  Sankaty  Head i,  86, 929 

Nantucket  Sound,  Mass 1,86,929 

Narrows,  the.  New  York  Harbor,  N.  Y i,  134, 1127 

Newark  Bav,  N.  J i,148,ll.=»7 

Newcastle,  Del. ,  near  (loose  Island  flats i,  156, 1200 

Newi)ort  News  Point,  Va i,  227;  ii,  1380 

Nl^wJ>ort  River,  N.  C. ,  at  Beaufort i,  244;  ii,  1505 

New  Shoreham,  Block  Island,  R.  I 1,86,930 

Newtown  Creek,  N.  Y i,126,UV>3 

New  York  Harbor,  N.  Y.,  Arthur  Kill 1,148,1157,1158 
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Wrecks,  etc.,  removal  of — Continued. 

New  York  Harbor,  N.  Y.,  Bay  Ridge  channel i,  134, 1126, 1127 

New  York  Harbor,  N.  Y.,  Bronx  River i,  125, 126, 1052, 1053 

New  York  Harbor,  N.  Y.,  East  River i,  126, 1053 

New  York  Harbor,  N.  Y.,  Hudson  River i,  125, 126, 1052, 1053, 1054 

New  York  Harbor,  N.  Y.,  at  the  Narrows 1,134,1127 

New  York  Harbor,  N.  Y.,  Newark  Bay 1,148,1157 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,126,1053 

New  York  Harbor,  N.  Y.,  Red  Hook  channel 1,134,1127 

New  York  Harbor,  N.  Y.,  Staten  Island  Sound  (Arthur Kill) . .  i,  148, 1157, 1158 

North  (Hudson)  River,  N.Y 1,125,126,1052,1053,1054 

Pasquotank  River,  N.  C i,227;  ii,  1380 

Philadelphia,  Pa 1,156,1200,1201 

Point  Judith,  R.  I i,  86, 930 

Pollock  Rip  Slough,  Mass i,  86, 930 

Popes  Island,  Va 1,193,1274 

Port  Huron  light-ship.  Lake  Huron,  Mich iii,  3139 

Portland  Harbor,  Me i,  34, 792 

Potomac  River,  near  River  View,  Md i,  217, 1341 

Potomac  River,  at  Washington,  D.  C i,  217,1341 

Providence  Harbor  and  River,  R.  I i,  86, 930 

Red  Hook  channel.  New  York  Harbor,  N.  Y 1,134,1127 

River  View,  Md 1,217,1341 

Rogers  shoal,  Nantucket  Sound,  Mass i,  86, 929 

Sailors  Encampment,  St.  Marys  River,  Mich iir,  3139 

St.  Clair  Canal,  Lake,  and  River,  Mich i,591;  iii,  3138, 3139 

St.  Jones-River,  Del 1,178,1249 

St.  Marys  River,  Mich in,  3139 

Sankatv  Head,  Nantucket  Island,  Mass i,  86, 929 

Saugerties  Harbor,  N.  Y 1,125,1052 

Savannah  Harbor,  Ga i,279;  ii,  1668 

Schuylkill  River,  Pa 1,156,1201 

Severn  River,  Md J i,  193, 1273 

Sewaren,  N.  J 1,148,1157 

Shears,  the,  Delaware  Bay,  harbor  of  refuge i,  156, 1201 

Ship  John  light,  Delaware  Bay i,  156, 157, 1200, 1201 

Southeast  light,  Block  Island,  R.  I i,  86, 930 

South  Kingston,  R.  I.,  off  Point  Judith i,86,930 

Southwest  Point,  Block  Island,  R.  I i,  86, 930 

Staten  Island  Sound  ( Arthur  Kill),  N.  J i,  148, 1 157, 1158 

Stonev  Point,  Lake  Erie,  Ohio i,608;  ni,3208 

Superior  l^ke,  Mich i,517;  in,  2781,  2782 

Taconv,  Pa 1,156,1200 

Tangier  Sound,  Md 1,193,1273 

Tinicum  Island,  Delaware  River i,  156, 1201 

Troy,  N.  Y 1,126,1054 

Vineyard  Sound,  Mass i,  86, 929 

Wachapreague  Inlet,  V^a. ,  life-saving  station,  off i,  193, 1274 

Washington,  D.  C 1,217,1341 

Wilmington,  Del.,  Christiana  River 1,177,1249 

Wyandotte,  Mich.: 

Examination  and  survey  of  back  channel  in  Detroit  River  at i,  591 ;  in,  3140 

Improvement  of  Detroit  River  at i,  589;  lUy  3130 

W^yesocking  Bay,  N.  C,  examination  and  survey  for  w^aterway  via...  i,  227;  ii,  1387 


Yalobusha  River,  Miss.,  examination  from  Grenada  to  mouth i,  398;  n,  2091 

Yamhill  River,  ()reg. : 

Examination  with  a  view  to  prolonging  period  of  navigation i,  686;  in,  3569 

Improvement  of i,  672;  in,  3526 

Operating  and  care  of  lock  and  dam i,  675;  in,  3532 

Yankton,  S.  Dak.  (see  Missouri  River) i,  431 ;  n,  2300 

Yaquina  Bav,  Oreg.,  improvement  of,  including  report  on  project  bv  Board 
of  Engineers  for  Rivers  and  Harbors,  etc i,  659, 663;  iii,  3448,  3449, 3468 

Yaquina  River,  Oreg.,  examination  from  mouth  to  Elk  City i,  672;  in,  3520 
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Yazoo  River,  Miss. : 

Improvement  above  mouth i,394;  ii,  2C 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  392;  it,  2C 

Yellow  Mill  Pond,  Bridgeport,  Conn,  {see  Bridgeport) r,  99,  fi 

Yellowstone  National  Park,  improvement  of i,  737 ;  i v,  41 

Yonkers,  N.  Y.,  harbor  lines  in  Hndson  River i,  709, 11 

York  Harbor  and  River,  Me. : 

Bridge  (Sewell's)  obetructing  navigation i,  7 

Examination  and  survey i»  35,  8 

York  River,  Va.,  improvement  of i,  201, 13 

Yuba  River,  Cal.  {see  Sacramento  River  and  California  Debris  Commis- 
sion)  1,645,706;  in,3417;  iv,  361 

Yukon  River,  Alaska,  trail  to  Coldfoot i,744;  iv,  42 
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